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Novel biophysical impacts from a rapidly changing climate are influencing 
resources in many parks and protected areas that host nature-based recreation.  In 
addition to climate impacts, renewable energy initiatives (e.g., wind farms) aimed to 
mitigate climate change are increasingly converging with nature-based recreation areas.  
Climate impacts and climate change mitigation efforts in nature-based recreation areas 
have the capacity to influence individual and collective experiences, attitudes, and 
potentially behaviors.  However, little is known about nature-based recreationists’ 
interactions with climate-influenced resources, and how these interactions may influence 
perceptions of climate change and attitudes towards mitigation efforts.  This dissertation 
addresses this lack of knowledge by extending previous examinations of climate-related 
park and protected area visitor studies to include nature-based recreationists’ current 
interactions with climate-influenced resources and their attitudes towards current 
mitigation initiatives.   
This dissertation represents a substantial contribution to the field because past 
social research pertaining to climate change in nature-based recreation areas has focused 
on contingency models and predictive displays of probable future ecological impacts and 
possible responses from visitors and recreationists.  This dissertation research took a 
different approach, and assessed current perceptions of climate change and attitudes 
towards climate change mitigation efforts in nature-based recreation areas.  Three distinct 
sites (an iconic national park, a drought influenced reservoir, and a regional tourist 
destination) housing different recreation populations were carefully selected for study.  A 
 iii 
mixed-methods approach was applied in each scenario.  The findings suggest that climate 
change perceptions and attitudes towards mitigation vary across different user groups and 
regions, can change during the course of an experience, and are influenced by place 
attachment and place-based interactions.  As nature-based recreation areas become 
increasingly impacted by changing climatic conditions and mitigation efforts, the studies 
presented here provide a valuable framework for conducting future research about 
perceptions of climate change and attitudes towards climate change mitigation in nature-
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Throughout the world, environmental quality has been threatened and continues 
to be impacted by human activity resulting in deforestation, global warming, pollution, 
and desertification (DeGroot & Steg, 2008).  Human behavior is viewed as a significant 
contributor to these issues, but social processes may also lead to possible solutions 
(Gardner & Stern, 2002; Nickerson, 2003).  Awareness that natural environments are 
being impacted by anthropogenic actions is increasing (Zeleny & Schultz, 2000).   
One phenomenon currently influencing ecological and social systems is novel 
changes in our global climate.  Climate change has been long recognized as both an 
ecological issue (IPCC, 2007) and as a socially constructed dilemma (Williams, 1998).  
Almost all climate-related agencies report climate change may drastically influence 
society, human interactions, and communications (IPCC, 2007).  Furthermore, 
sustainability initiatives aimed to mitigate human’s impact on climate are necessary and 
becoming increasingly prevalent (Hulme, 2009).  
Additionally, a large amount of conflicting, non-static, and unreliable information 
about climate change is available to U.S. citizens (Boyce & Lewis, 2009; Hulme, 2009).  
Consequently, a high degree of difference related to perceptions about climate change
1
 
exists.  Specifically, 59% of U.S. citizens think global climate change is occurring, but 
                                                 
1
 The phrase perceptions of climate change (or climate change perceptions) is intended to be inclusive of 
attitudes, beliefs, ideas, opinions, and views, which may be influenced by sensory inputs, socio-cultural 
interactions and orientations, life history and specific experiences (Brody et al., 2008; Buzinde et al., 2010; 
Etkin & Ho, 2007; Gardner & Stern, 2003; Graham et al., 2009; Navratil et al., 2011; O’Connor et al., 
1999; O’Riordan, 1995; Rachlinski, 2000; Stedman et al., 2005). 
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only 35% are very sure, and only 47% think it is caused by human actions (Leiserowitz, 
Maibach, & Roser-Renouf, 2010).  Furthermore, in the course of one year, public 
perceptions about climate change demonstrated a lack of stability, and changed 
significantly (Maibach, Roser-Renouf, & Leiserowitz, 2009; Leiserowitz, Maibach, & 
Roser-Renouf 2010).   
 Adding to the public’s misunderstanding of climate change is the reality that 
many impacts (e.g., increased temperatures, decreased water in the soil, species 
migration, changes in precipitation) from a changing climate remain relatively 
unnoticeable in heavily developed metropolitan areas (Kellstedt, Zahran, & Vedlitz, 
2008).  Conversely, novel ecological changes (e.g., speed of glacial recession, 
unprecedented storms and flooding, habitat range) are becoming increasingly noticeable 
to both the lay visitor and seasoned veteran in nature-based recreation areas (NPCA, 
2009).  As a result, recreation resource managers’ concerns regarding climate change 
impacts and its influence on the outdoor recreation experience have risen substantially 
(Stedman, Davidson, & Wellstead, 2005; Toth & Hizsnyik, 2008).   
Managers’ heightened concerns seem warranted since weather and climate, and 
related impacts and management strategies, influence the quality and enjoyment of a 
nature-based recreation experience (Hall & Higham, 2005; Richardson & Loomis, 2005).  
Weather often ranks high or highest among variables most important to outdoor 
recreationists’ and visitors’ experiences (e.g., Hallo & Manning, 2009; Hallo, Manning, 
& Stokowski, 2009).  In addition, many resources that nature-based recreationists seek to 
experience are weather and climate dependent.  For example, glaciers are an experiential 
 3 
centerpiece at several frequently visited national parks (e.g., Kenai Fjords National Park, 
Glacier Bay National Park, and Glacier National Park).  Likewise, rare species such as 
the Joshua Tree at Joshua Tree National Park are endemic to certain climates (Somerville, 
1999).  Also, weather and climate may influence fire regimes, pest infestations, visitation 
levels, and visitor facilities or attraction sites that are directly linked to the visitor 
experience (NPCA, 2009).  Changes in climate and impacts to nature-based recreation 
resources are expected to increase substantially (IPCC, 2009; NPCA, 2009; CCRP, 
2010). 
In addition to biophysical impacts, human responses to climate change, such as 
renewable energy initiatives (e.g., wind farms) may influence the nature-based recreation 
experience.  Additionally, climate change is difficult to separate from conversations 
about energy use because climate change is directly linked to energy sources, energy 
consumption, and the sustainability of energy systems (IPCC, 2009; Hulme, 2009).  
Sustainable energy initiatives aimed to decrease fossil fuel consumption and mitigate 
global climate change often converge with nature-based recreation resources.  For 
example, the approved Cape Wind project in Massachusetts proposes siting 132 turbines 
in the shallow waters of Horseshoe Shoal (Nantucket Sound; Firestone & Kempton, 
2007), an area frequently used by recreational boaters and tourists (CCHFA, 2009; MOP, 
2010).  Additionally, in 2010, two large solar projects were approved on public lands that 
are used for nature-based recreation (the Lucerne Valley Solar Project and the Imperial 
Valley Solar Project in the San Bernardino National Forest in California).  Because 
energy sources are linked to climate change, and renewable energy initiatives (wind 
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farms and solar projects) increasingly converge with nature-based recreation resources, it 
makes sense to include nature-based recreationists’ attitudes and reactions to these types 
of climate change mitigation projects within this dissertation.  
 Understanding nature-based recreationists’ reactions and perceptions is important 
because a fundamental step in providing for high quality outdoor recreation experiences 
is the determination of an populations’ use, knowledge, attitudes, and opinions of 
important natural, cultural, and historic resources and related impacts and management 
actions (Manning, 2011).  Specifically, a full understanding of nature-based 
recreationists’ perceptions about climate change, attitudes towards mitigation efforts, and 
their behavioral responses to climate change may assist natural resource and tourism 
managers in developing appropriate and effective strategies to elicit public support, 
inform policy and planning decisions, and mitigate impacts (Semenza et al., 2008; Toth 
& Hizsnyik, 2008).  Additionally, understanding perceptions based on current 
interactions are critical for the management of climate-sensitive and influenced 
destinations and are considered “a major research gap” (Buzinde, Manuel-Navarrette, 
Yoo, & Morais, 2010; Gossling, Scott, Hall, Ceron, & Dubois, 2012; Hall & Lew, 2009; 
Scott, Jones, & Konopek, 2008).   
 These research gaps are present because little is known about nature-based 
recreationists’ perceptions about climate change and how perceptions are influenced by 
interactions with a climate-affected park or protected area.  Additionally, limited studies 
have investigated nature-based recreationists’ attitudes towards climate change mitigation 
(e.g., wind energy development) and climate change adaptation behaviors (e.g., water 
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conservation during a drought).  As land management agencies and nature-based 
recreation providers navigate viable options in response to climate change, involvement 
of nature-based recreationists is critical (Browne & Hunt, 2007).   
Since the introduction of empirical inquiry into public perceptions of climate 
change in the 1970s, awareness (i.e., knowledge) and concern for climate change has 
been widely studied (e.g., Bord, O’Connor, & Fisher, 2000).  Most recently,  Semenza et 
al. (2008) investigated the general public’s awareness, concern, and resulting behavior 
change in response to climate change.  Their findings support the notion that although 
awareness, concern, and behavior are strongly connected, that significant barriers to 
voluntary climate change mitigation behaviors exist (previously supported by O’Connor, 
Bord, & Fisher, 1999; Sterman & Sweeney, 2007; Weber, 2006).  Contributing to this 
complexity is the fact that the elements that influence the formation of the constructs of 
awareness and concern for climate change vary widely (Etkin & Ho, 2007). 
Awareness and concern of climate change issues may be influenced by a variety 
of factors including the political climate, recent weather conditions, media presentations, 
state of residency, national wealth, and personal efficacy (Kellstedt, Zahran, & Vedlitz, 
2008; Lowe et al., 2006; O’Connor, Bord, & Fisher, 1999; Sandvik, 2008; Shwom, Dan, 
& Dietz, 2008).  Further complicating the study of perceptions of climate change is the 
influence of an individual’s past history.  For example, involvement in floods, droughts, 
and other events (e.g., living in a polluted area), may influence one’s perception of global 
climate change (Whitmarsh, 2008).  Additionally, foundational elements such as broad 
value orientations and general environmental values may influence perceptions and 
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behavioral intentions in response to climate change (Bord, O’Connor, & Fisher, 2000; 
O’Connor, Bord, Yarnal, & Wiefek, 2002).   
Due to these numerous confounding variables and the significant presence of 
barriers to voluntary mitigation behavior, the issue of climate change perceptions and 
attitudes towards climate change mitigation and adaptation may be too broad and holistic 
to study at a societal level (Shwom, Dan, & Dietz, 2008).  Instead, smaller demographic 
groups can be segmented for analysis that account for site-specific variables, contextual 
influences, and behavioral motivations and barriers (Vaske, 2008).  Thus, perceptions 
about climate change, resulting behaviors, and attitudes towards climate change 
mitigation or adaptation may be best studied in the specific context of nature-based 
recreation areas, where climate change impacts are sometimes readily noticeable, and 
where a specific sector of the public are found.   
  Nature-based recreationists (one example of a relevant subpopulation) are a 
particularly relevant subpopulation when studying perceptions of climate change.  They 
often invest vast personal and economic resources into their visit, are aware of their 
surroundings, are repeat visitors, often visit for general enjoyment, and view site-specific 
resources (Ballantyne, Packer, & Hug, 2008; Hendee & Dawson, 2002; Manning, 2011; 
Russell, 2009).  Nature-based recreationists may be more sensitive to development or 
more positively or negatively affected by climate change mitigation efforts than the 
general public (Ellis, Barry, & Robinson, 2007).  Additionally, because of repeated 
activity involvement in one location, recreationists often develop strong emotional and 
cognitive connections with a specific place (i.e., place attachment or place bonding; 
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Hammitt, Kyle, & Oh, 2009).  The strength and type of these bonds can lead to varying 
levels of acceptance for proposed recreation resource management actions (Kyle, Graefe, 
& Manning, 2004), such as support or opposition for mitigation efforts (e.g., wind energy 
development; Devine-Wright & Howes, 2010).  Many times when an area is influenced 
by change, those most invested in the natural resource (e.g., visitors) may become 
environmentally active in attempts to combat threats to the resource (Bixler, 2001; Vaske 
& Kobrin, 2001).  Such characteristics may make nature-based recreationists among the 
first type of citizens to notice, respond to, or speak out about climate change impacts 
and/or support or oppose climate change mitigation efforts.   
Furthermore, long-standing social science theories posit that one’s interaction 
with unique environments often influence individual and collective perceptions about the 
world and one’s self (Stokols & Altman, 1987).  Two relevant perceptions that may be 
significantly altered from interactions with a climate-impacted environment are the nature 
of climate change causation (i.e., is climate change caused by humans?) and climate 
change mitigation (i.e., how should humans respond to climate change?).   
Past social research pertaining to climate change in nature-based recreation areas 
has focused on contingency models and predictive displays of probable future ecological 
impacts and possible responses from visitors and recreationists (Browne & Hunt, 2007; 
Mickelson, 2008; Richardson & Loomis, 2004; Scott & Jones, 2006, 2007; Uyarra et al., 
2005).  This dissertation research takes a different approach, and assesses changes in 
current perceptions of climate change in nature-based recreation areas.  The information 
gathered through this series of studies is available to professionals (e.g., park employees, 
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professional guides, educators) charged with interpretation program design, general 
communication efforts, public outreach campaigns, conservation initiatives, and 
sustainability planning.  As nature-based recreation areas become increasingly influenced 
by changing climatic conditions and mitigation efforts, these studies provide a valuable 
framework for conducting future research about perceptions of climate change and 
attitudes towards climate change mitigation and adaptation in nature-based recreation 
areas. 
Purpose Statement 
This dissertation is intended to begin to address the lack of empirical studies 
regarding nature-based recreationists’ perceptions about and responses to climate change.  
Specifically, this study extends the examination of climate related park and protected area 
visitor studies (beyond a focus on visitor displacement) to include nature-based 
recreationists’ perceptions about climate change, awareness and concern about climate 
change impacts, and related attitudes towards climate change mitigation initiatives and 
adaptation efforts.  Two overarching goals guide this research: 
1) To investigate the relationships between nature-based recreationists’ interactions 
with natural environments and their perceptions about climate change, and their 
attitudes towards climate change mitigation initiatives and adaptation efforts;  
2) To understand how recreationists’ place attachment to nature-based recreation 





 Three distinct sites representing varying climate change scenarios (impacts, 
adaptation, and mitigation), different recreation activities, and different use populations 
were carefully selected for this study.  Specifically, Site 1 (Kenai Fjords National Park) is 
an iconic, internationally recognized, climate-impacted national park that hosts alpine 
recreationists and general park visitors.  Site 2 (Lake Hartwell, SC) represents a drought 
impacted local recreation resource with a high repeat visiting population, who are mostly 
citizens from the local area.  Site 3 (North Myrtle Beach, SC and Georgetown, SC) is 
distinguished from the other two research sites as a coastal tourist destination with 
specific users and site-specific recreation behavior (e.g., marine recreation and general 
beach use).   
At all sites, interactions with the resource (e.g., place bonding, past use history) 
was investigated, as well as users’ general and site-specific perceptions about climate 
change.  However, assessing attitudes towards mitigation initiatives and adaptation 
behaviors differed between each site.  For example, at Lake Hartwell, recreationists’ 
attitudes towards water conservation were assessed, but in North Myrtle Beach and 
Georgetown, SC, tourists’ attitudes towards offshore wind energy development were 
investigated.  Attitudes towards distinctly different behaviors, such as individual 
household energy use were assessed at Kenai Fjords National Park (KEFJ).  Social 
science theories posit that attitudes towards such pro-environmental behaviors are often 
cite specific, influenced by complex relationships with others and the environment, and 
vary over space, scale, and time (see Gardner & Stern, 2002 for a review).   
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The diversity of these sites and relevant climate change mitigation and adaptation 
behaviors were purposefully selected.  Selection of these three sites allowed for semi-
exploratory research into three distinct environments, with three distinct research subject 
groups, and three distinct mitigation and adaptation scenarios.  Investigating the same 
suite of attitudes and perceptions was not appropriate across all sites.  Likewise, 
investigating only sites with high similarity (i.e., only alpine environments) does not 
represent the complexity of citizen interactions with nature-based recreation areas, or the 
great variation in beliefs about climate change.  Therefore, the diversity of sites, different 
user populations, and potentially varying attitudes allowed the research to be more 
representative of nature-based recreationists and provided a foundation for further 
studies.  Consequently, this allowed the researcher to establish a much broader line of 
inquiry in which numerous subsequent studies can be completed.  This may lead to a 
greater breadth of knowledge and skill by the researcher, an increased capacity to mentor 
future graduate students, and an improved foundation to leverage future research funds.   
Structure of the Document 
The remainder of this dissertation is comprised of four chapters, one chapter for 
each of the three sites (formatted as journal manuscripts), a summary chapter, followed 
by appendices and references.  Each chapter (except for Chapter 5) includes an 
introduction, literature review, description of the methods and analysis, results, 
limitations, and a discussion.  Chapter 2 represents the investigation at KEFJ and 
addresses the following research questions.   
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1) Do visitors’ global level and park-specific level perceptions about climate 
change remain stable after a park experience with climate-influenced and 
climate-sensitive resources?   
2) Does the type of park experience (terrestrial hiking vs. a marine boat tour) 
influence any observed change in global level and park-specific perceptions?   
Chapter 3 represents the investigation at Lake Hartwell and addresses the 
following research questions.   
1) In a local context, do place attachment, awareness of drought impacts, and 
perceptions about climate change, influence concern for drought and water 
conservation attitudes?  If so, how are these relationships structured and 
mediated?   
2) If place attachment, awareness of drought impacts, and perceptions about 
climate change influence concern for drought and water conservation 
attitudes, is one of these constructs more influential?   
Chapter 4 represents the investigation of attitudes towards wind energy at North 
Myrtle Beach and Georgetown, South Carolina and addresses these five research 
questions.   
1) Is the measurement performance and reliability of a scale used to measure 
marine recreationists’ opposition and support for offshore wind energy equal 
across communities and groups?   
2) What are the differences in marine recreationists’ levels of opposition, 
support, and place attachment between two different coastal communities? 
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3) Within each coastal community, does marine recreationists’ place attachment 
influence their support or opposition for offshore wind energy development?  
And if so, does place attachment influence support and opposition similarly 
for marine recreationists in the two different communities?   
4) Within either community, does the level of marine recreationists’ place 
attachment influence support and opposition with equal strength?    
Chapter 5 is a summary of the results from these three studies and findings found 
in each chapter.  This chapter expands the discussion to identify common results across 
each three studies.   
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CHAPTER TWO 
VISITING A CLIMATE-INFLUENCED NATIONAL PARK: 
THE STABILITY OF CLIMATE CHANGE PERCEPTIONS 
 Understanding perceptions of global environmental issues, such as climate 
change, can help inform policy development, allocation of resources, environmental 
decision-making, and communication with constituents (Gardner & Stern, 2002).  
Although research investigating responses to global environmental change stretches 
beyond three decades (e.g., Chen, Boulding, & Schneider, 1983; Reser & Swim, 2011; 
Stern & Gardner, 1981), recently researchers have increasingly studied perceptions (e.g., 
beliefs, opinions, and attitudes) of global climate change
2
 and related climate issues.  For 
example, investigators have examined Americans’ general climate change opinions 
(Leiserowitz, Maibach, Roser-Renouf, & Smith, 2010; Maibach, Roser-Renouf, & 
Leiserowitz, 2009), specific knowledge levels (Leiserowitz, Smith, & Marlon, 2010), and 
attitudes and actions towards mitigation (Maibach, Roser-Renouf, Weber, & Taylor, 
2008).  Results of these empirical investigations indicate climate change perceptions vary 
substantially and are often related to value orientations, world views, perceptions of risk, 
exposure to media messaging, location of residency, and political ideology (Boyce & 
Lewis, 2009; Hulme, 2009; Weber, 2010; Weber & Stern, 2011).   
 Although a considerable amount of research documents perceptions of climate 
change and related factors, few have investigated how interactions with climate-impacted 
                                                 
2
  The phrase perceptions of climate change (or climate change perceptions) is intended to be inclusive of 
attitudes, beliefs, ideas, opinions, and views, which may be influenced by sensory inputs, socio-cultural 
interactions and orientations, life history and specific experiences (Brody et al., 2008; Buzinde et al., 2010; 
Etkin & Ho, 2007; Gardner & Stern, 2003; Graham et al., 2009; Navratil et al., 2011; O’Connor et al., 
1999; O’Riordan, 1995; Rachlinski, 2000; Stedman et al., 2005). 
 14 
parks and protected areas influence these perceptions.  Therefore, this study extends the 
literature by examining the role of the park experience in affecting climate change 
perceptions.  Specifically, the researcher examined the stability of park visitors’ climate 
change perceptions during a daylong interaction with climate-sensitive and influenced 
resources (e.g., glaciers, habitat for marine life) at Kenai Fjords National Park (KEFJ) in 
Alaska.  Furthermore, the researcher investigated if the type of park experience 
(terrestrial vs. marine) influenced any degree of change in visitors’ climate change 
perceptions.   
 Such contextually based investigations are important because understanding the 
factors (such as the park experience) that influence perceptions increase our clarity about 
how and why publics formulate some climate change opinions (Brody, Zahran, & 
Grover, 2008).  Reser & Swim (2011) indicate the importance of contextual 
investigations and state “A pressing research challenge is to more closely address the 
matter of local versus global environments and places; how these space/place perceptions 
and connections relate to environmental concerns [and] engagements…”  (p. 286).  
Weber & Stern (2011) seem to agree and contend researchers need to evaluate factors 
influencing climate change perceptions “in field settings” and outside of “lab settings” (p. 
325). 
 In addition, effective land management and education hinges on contextual 
investigations and site-specific information about visitors’ opinions and attitudes (Hendee 
& Dawson, 2002; Knudson, Cable, & Beck, 2003; Manning, 2011).  Information about 
climate change perceptions of a climate-influenced National Park can be used to improve 
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programming and visitor services (Brownlee & Hallo, 2012; Brownlee & Leong, 2011).  
This is particularly relevant because managers’ and policy officials’ concerns regarding 
the impacts of climate change to parks and protected areas have increased considerably 
(e.g., CCRP, 2010; NPCA, 2009; USGCRP, 2011).  Generally, this concern stems from 
the reality that global climate change is or will affect a myriad of iconic natural resources 
(NPCA, 2009; Parmesan, 2006), many of which are housed at well-recognized and highly 
visited U.S. National Parks (e.g., Joshua Trees at Joshua Tree National Park, ice-caves at 
Mount Rainier National Park, glaciers at Glacier National Park). 
 Parks and protected areas are a germane context to investigate perceptions of 
climate change because some visitors interact with climate-influenced resources and 
often notice climate-related biophysical impacts (Brownlee & Hallo, 2012; Brownlee, 
Hallo, & Krohn, 2012).  Conversely, many impacts (e.g., increased temperatures, 
decreased water in the soil, species migration) from a changing climate remain relatively 
unnoticeable in heavily developed metropolitan areas where 80% of U.S. citizens reside 
(USCB, 2011).  Therefore, parks and other nature-based areas provide unique 
opportunities for publics to “experience,” notice, and respond to climate change impacts, 
which are perhaps much less apparent in the metropolitan built environment.   
 Visiting a climate-influenced National Park and the opportunity to “experience” 
climate change impacts has the capacity to influence individual perception.  The broader 
psychology literature supports this postulation and indicates direct experiences can 
substantially influence learning and perception, which may result in a stronger, more 
clearly focused and persistent attitude-behavior connection (Chawla, 1999; Fazio & 
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Zanna, 1981; Whitmarsh, 2008).  This seems true for the climate change phenomenon; 
individuals who experience climate change impacts are more likely concerned about the 
issue (ACIA, 2004; Leiserowitz & Broad, 2008), and awareness of weather conditions 
can relate to respondents’ climate change perceptions (Li, Johnson, & Zaval, 2011).  
Researchers argue investigations should evaluate “…direct exposure to and experience 
with environmental changes and impacts associated with climate change as distinct from 
indirect or vicarious experience through media coverage, environmental documentaries, 
online inquiries, and interpersonal exchange” (Reser & Swim, 2011, p. 287).  
 In this current study, the researcher investigated if visitors’ perceptions changed 
after a direct experience with climate-influenced and sensitive resources within a national 
park.  Specifically, the researcher investigated two primary research questions:  1) Do 
visitors’ global-level and park-specific perceptions about climate change remain stable 
after a park experience with climate-influenced and climate-sensitive resources?,  and 2) 
does the type of park experience (terrestrial hiking vs. a marine boat tour) influence any 
observed change in global level and park-specific perceptions?  In the following section, 
a review of the relevant literature is presented that provides a basis for investigating these 
two questions. 
Literature 
 Researchers have documented public perceptions of climate change in three main 
areas, 1) occurrence, 2) anthropogenic causation, and 3) attitudes towards mitigation.  
The literature suggests some climate change perceptions may lack temporal stability, and 
the power of the park experience has the capacity to influence some environmental 
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perceptions, both at a global and the local-park level.  In the following section, this 
literature is reviewed.   
Perceptions of Climate Change in the United States 
 Public perception drives environmental policy decisions as much as scientific and 
technical assessments (Boyce & Lewis, 2009; Cook, 2005; Layzer, 2002), and involving 
the public in environmental issues is critical to effective natural resource management 
(Force, 2002; Davenport, Leahy, Anderson, & Jakes, 2007; Innes & Booher, 2004; 
Manning, 2011).  However, the scientific community has generally held much higher 
beliefs about many aspects of climate change than non-scientific populations (Hulme, 
2009; PEW, 2009a).  This is probably because the public uses many qualitative 
judgments to assess risks and environmental issues, while the scientific community relies 
more heavily on analysis of technical information (Gardner & Stern, 2002; Leiserowitz 
2006; O’Riordan 1995).  Therefore, assuming knowledge of public perceptions about 
climate change maybe dangerous, and consequently it is quite important to understand 
the prevailing views outside of the technical research community.  For this reason, many 
different elements of climate change perceptions have been studied, but generally 
researchers include global-level perceptions about three main topics in most public 
opinion surveys:  1) the occurrence of climate change, 2) the anthropogenic causation or 
human’s influence on climate change, and 3) climate change mitigation. 
 Recent polling results indicate most Americans (59% in 2010) believe “global 
warming” is happening (Leiserowitz, Maibach, Roser-Renouf, & Smith, 2010; Maibach, 
Roser-Renouf, & Leiserowitz, 2009).  The Pew Research Center on Global Climate 
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Change (2009b) reports similar results, highlighting that 57% of U.S. citizens think 
climate change is already occurring.  A different study in 2010 indicates the same, citing 
63% of Americans understand global warming is happening, but only 21% are extremely 
sure (Leiserowitz et al., 2010).  Approximately, 48% of U.S. citizens report only some 
glaciers are melting and 51% correctly understand the period from 2000 to 2009 was 
warmer than any other decade in 150 years (Leiserowitz et al., 2010).  Overall, results 
generally indicate the proportion of Americans’ who believe in the occurrence of climate 
change ranges from 57% to 63% of the population.   
 In 2010, approximately 50% of Americans believed human activities were the 
primary cause of climate change (e.g., anthropogenic causation; Leiserowitz et al., 2010).  
Similar numbers (49%) were reported in 2009 for Americans’ beliefs in anthropogenic 
causation, which is significantly different from percentages in many other countries 
(Pelham, 2009).  For example, Japan (91%), Argentina (81%), Italy (65%) and Canada 
(61%) all reported higher beliefs in anthropogenic causation but beliefs in the UK (48%) 
more closely resembled the U.S. public (Pelham, 2009).  Conversely, 33% of Americans 
believe “that since the Earth’s climate has changed naturally in the past, humans are not 
the cause of global warming today” (Leiserowitz et al., 2010, p. 10), yet 65% consider 
themselves “well informed” about the causes of climate change (Leiserowitz et al., 2010). 
  Attitudes towards climate change mitigation behaviors are also readily included 
in climate change studies.  Results indicate most Americans view household mitigation 
behaviors as important but only 10% think humans will successfully reduce climate 
change (Leiserowitz et al., 2010).  Furthermore, Americans perceive “turning off the 
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lights” as the household mitigation activity that is most important, but also indicate 
“changing their light bulbs to energy efficient type bulbs” is least important (Leiserowitz 
et al., 2010).  This contradiction is perhaps attributed to a lack of understanding about the 
role of energy efficient bulbs in reducing overall household energy consumption.  
Beyond the household-level, 36% of Americans report that switching from fossil fuels to 
renewable energy sources would be the most effective action to reduce climate change 
(Leiserowitz et al., 2010).  However, 48% of Americans believe new technologies will 
“solve global warming” without requiring substantial lifestyle change (Leiserowitz et al., 
2010).  Although, perceptions about occurrence, anthropogenic causation, and mitigation 
are constructs of interest in this current study of park visitors, our investigation focuses 
specifically on the stability of climate change perceptions. 
The Stability of Perceptions and the Role of Experience 
 Evidence is mixed regarding the stability of climate change perceptions.  For 
example, U.S. national polling data does indicate public opinion about climate change 
has fluctuated considerably since 1990, which may suggest unstable views (Weber & 
Stern, 2011).  However, in 2010, 63% of Americans reported they “could not easily 
change their mind” about their opinions regarding climate change, indicating potential 
stability (Leiserowitz et al., 2010).  The literature provides further evidence for potential 
stability and indicates opinions about environmental issues, such as climate change, are 
closely linked to values and world views, which are considered generally stable (Clayton 
& Myers, 2009; Gardner & Stern, 2002; Hulme, 2009; Nash, 1989; Rolston, 1998).    
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 Other findings point further to fluctuations in climate change perceptions.  For 
example, in 2008 researchers categorized 18% of Americans as “alarmed” about climate 
change, which decreased to 13% in 2010 (Leiserowitz, et al., 2010).  Similarly, the 
proportion classified as “dismissive” about climate change increased from 7% in 2008 to 
12% in 2010 (Leiserowitz et al., 2010).  The Pew Research Center for Global Climate 
Change (2009b) reports U.S. citizens’ beliefs in the occurrence of climate change 
dropped from 71% in April 2008 to 57% in October 2009.  These temporal fluctuations 
indicate potential instability in climate change perceptions.      
 Instability in climate change perceptions can be influenced by actual and 
perceived temperature deviations.  Specifically, in 2011 researchers reported a logical but 
striking relationship, “People who thought the current’s day temperature was warmer 
than usual were more likely to believe in and worry about global warming than people 
who thought the current day’s temperature was colder than usual” (Li, Johnson, & Zaval, 
2011, p. 2).  Similarly, Risen and Critcher (2011) reported increasing ambient room 
temperature in a manipulated controlled design increased respondent’s positive belief in 
‘global warming’.  These results suggest that immediate contextual factors can influence 
climate change perceptions, and that perceptions may be easily influenced and quite 
unstable.   
 In addition to temperature change, Leiserowitz (2004) found watching the film 
The Day After Tomorrow, which depicts climate destruction in the U.S., led moviegoers 
to possess higher levels of concern and worry about climate change and to estimate 
impacts in the U.S. as more likely than those that did not watch the film.  According to 
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Leiserowitz (2004), “these results demonstrate that the representation of environmental 
risks in popular culture can influence public attitudes and behaviors” (p. 34).  As a result, 
evidence suggests perceived temperature deviation, ambient temperature increases, and 
media portrayals of climate change may influence perceptions.  This is perhaps 
unsurprising, since research indicates people may develop some beliefs and attitudes in 
situ or real time (Diamond & Hausman, 1994; Fischhoff, 1991; Lichtenstein & Slovic, 
2006; Payne, Bettman, & Johnson, 1992).  The potential instability of climate change 
perceptions leads the researcher to expect a statistically significant degree of change in 
visitors’ climate change perceptions because of direct experiences with climate-
influenced and sensitive resources at KEFJ.  Next, additional literature is reviewed, 
which supports this supposition further by indicating that the human - space/place 
interaction is a powerful contributor to the formation of attitudes and behavior (Altman & 
Low, 1992). 
The Influence of the Park Experience 
 Person-place interactions have received considerable attention in environmental 
psychology, human geography, and park and protected area related literature (e.g., 
Altman & Low, 1992; Del Casino, 2009; Manning, 2011; Proshansky, 1978; Tuan, 
1974).  Related to this study, visitors’ experiences in parks can have profound effects on 
global and local level environmental perceptions.  For example, Halpenny (2010) 
investigated visitors’ emotional and cognitive attachments (i.e., place attachment) after a 
visit to Point Pelee National Park and states “…individuals may transfer the importance 
they assign to the place they love and value to the more abstract concept of the 
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environment, increasing the possibility of their engagement in environmentally-
responsible behaviors as a result” (p. 417).  Similarly, Vaske & Kobrin (2001) found that 
increased connections between self and place resulted in heightened pro-environmental 
attitudes and behaviors.  Additional research suggests engagement in outdoor recreation 
activities (e.g., wildlife viewing and hiking in a National Park) is a strong predictor of 
general pro-environmental behavior (Larson, Whiting, & Green, 2011; Tarrant & Green, 
1999).  This lends creditability to the notion that park interactions may influence 
perceptions of global-level environmental issues, such as climate change.  
 Additionally, park visitors’ interactions with place may affect more than general 
environmental perceptions, and may result in change to park-specific local-level 
perceptions.  For example, as hikers on the Appalachian Trail experienced increased 
attachment to an area, their perceptions of negative environmental conditions (e.g., trail 
erosion) became more pronounced (Kyle, Graefe, Manning, & Bacon, 2004).  Similarly, 
Walker & Chapman (2003) discovered national park visitors’ increased attachment to a 
park setting predicted support for site-specific “best practices” of environmental 
management.  Other research indicates visitors’ interactions with climate-sensitive 
resources in Antarctica can lead to a greater appreciation of environmental elements, 
including anthropogenic impacts to the area (Powell, Brownlee, Kellert, & Ham, 2012).  
Researchers also report a visit to managed protected areas can influence perceptions 
about the novelty and complexity of the environment, as well as visitors’ awareness of the 
importance of the place (Navratil, Picha, Rajchard, & Navratilova, 2011).  As a result, the 
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researcher hypothesized that the type of park experience will affect degrees of change in 
climate change perceptions.   
Description of the Research Location 
 People from around the world visit Alaska to view and experience glaciers, 
habitat for marine life, and the Alaska ecosystems (ADT, 2010).  Novel changes in 
climate are identified as a key threat to many of these resources (ACIAC, 2008; 
Parmesan, 2006).  Kenai Fjords National Park (KEFJ) is located on the Kenai Peninsula 
in south-central Alaska and is managed by the United States National Park Service.  The 
park was created in 1980, is comprised of approximately 670,000 acres, and receives 
approximately 290,000 visitors annually.  During a KEFJ experience, visitors often view 
terrestrial glaciers in close proximity and/or engage in a boat excursion to experience the 
tidewater glaciers, habitat for marine life, and the fjord ecosystem.  In addition to 
preserving scenic beauty and environmental integrity of ice fields and glaciers, KEFJ also 
aims to provide a laboratory for studying, understanding, and appreciating changes in the 
marine and terrestrial ecosystems, including the impacts of climate change (KEFJ, 2009).  
Therefore, KEFJ is an ideal location to examine the influence of visitors’ interactions 
with climate-sensitive and impacted resources.          
Methods 
 For a guiding framework, the researcher chose an exploratory mixed methodology 
(Creswell & Plano Clark, 2011; Greene, Caracelli, & Graham, 1989) with three 
connected phases (i.e., Exploratory Sequential Design; Creswell, Plano, Clark, Gutmann, 
& Hanson, 2003).  In Phase 1, the researcher conducted interviews with park staff.  In 
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Phase 2, the researcher developed a measurement instrument (Phase 2), and finally in 
Phase 3 the instrument (i.e., paper questionnaire) was administered to park visitors.  The 
researcher selected this sequential process (the Instrument Development Variation; 
Creswell & Plano Clark, 2011) because 1) not all quantitative measures or instruments 
for the phenomenon under investigation were available, 2) some variables were 
unknown, and 3) due to the novelty of the investigation, we could have applied numerous 
frameworks or theories (Morgan, 1998; Morse, 1991).   
Phase 1 – Interviews 
 During Phase 1, the researcher conducted semi-structured interviews (M length = 
45 minutes; N = 7) using a modified Seidman Method (Seidman, 2006) with KEFJ 
managers responsible for climate change interpretation and resource management.  The 
purpose of these interviews was to understand further KEFJ’s visitor use, the role of 
climate change interpretation, and climate-related biophysical change at the park.  Each 
interview was audio-recorded to identify response patterns through Inductive Open-Topic 
(Creswell, 2007; Richards & Morse, 2007).  As an outcome, the results from Phase 1 
informed measurement approaches for a visitor questionnaire developed in Phase 2.      
Phase 2 - Instrument Development 
 During Phase 2, the researcher developed measurement items (following 
DeVellis, 2003; Noar, 2003), which generally represent two domains regarding 
perceptions about climate change: Global level and park-specific perceptions.  First, the 
researcher used Phase 1 results to identify three key KEFJ park features (glaciers, habitat 
for marine life, and the length of summer season), which 1) are climate-influenced and/or 
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climate-sensitive, 2) influence visitation behavior at KEFJ, and 3) potentially impact the 
quality of the visitor experience at KEFJ.  Second, the researcher constructed 
measurements using seven-point Likert scales to evaluate how visitors perceive 1) the 
vulnerability to each of these features from climate change (1 = not vulnerable at all, 7 = 
extremely vulnerable), and 2) the current influence to each of these features from climate 
change (1 = not influenced at all, 7 = extremely influenced).  Additionally derived from 
Phase 1 interviews, the researcher identified four main KEFJ resources experiencing 
climate-related biophysical change at unprecedented rates (decreases in the size of park 
glaciers, change in the terminus location of park glaciers, increases in vegetation at the 
park, and decreases in the Stellar Sea Lion population in near-park waters).  The 
researcher then developed a set of measurements to assess visitors’ awareness of climate-
related biophysical change to each of these resources (using a 7 point Likert scale 
anchored with 1 = not aware at all, and 7 = completely aware).  
 Next, the researcher used the literature (cited below) to construct a pool of items 
to represent three global level belief constructs (beliefs in the occurrence of climate 
change, beliefs in anthropogenic causation of climate change, and attitudes towards 
household climate change mitigation behaviors).  The occurrence construct measured 
visitors’ belief that the primary physical impacts from recent climate change are 
happening (ACIA, 2004; Baker, 2001; Chapin et al., 2006; Dai, 2006, 2011; Dai, 
Trenberth, & Karl, 1998; Maibach, Roser-Renouf, & Leiserowitz, 2009; Leiserowitz, 
Smith, & Marlon, 2010; Parmesan, 2006; Parmesan & Gailbraith; Parmesan & Yohe, 
2003; Pauli, Gottfried, & Grabherr, 1996; USGCRP, 2010) and the anthropogenic 
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causation construct measured people’s beliefs that human behaviors contribute to climate 
change (Dodman, 2009; IPCC, 2007; Maibach, Roser-Renouf, & Leiserowitz, 2009; 
Leiserowitz, Smith, & Marlon, 2010; Philander, 2008; Satterthwaite, 2008; USGCRP, 
2010).  Both occurrence and anthropogenic causation were measured using a seven-point 
Likert scale rating agreement to the statements in Table 2.1 (1 = completely disagree, 7 = 
completely agree).   
 The construct, household mitigation measured visitor’s attitudes towards 
household actions that can reduce climate change (Abrahamse, Steg, Vlek, & 
Rothengatter, 2005; Dietz, et al., 2009; Gardner & Stern, 2005; Vandenbergh, Barkenbus, 
& Gilligan, 2008).  Mitigation was also measured using a seven-point Likert scale rating 
agreement to the items in Table 2.2 (1 = completely disagree, 7 = completely agree).  
Although, attitudes towards household-level actions may not be readily recognized as 
‘global beliefs’, the question wording and item display asks about these actions related to 
climate change and states most people (see Table 2), and therefore can be considered 
global in nature, and certainly involving attitudes beyond a respondent’s individual 
household.  Therefore, as aggregate measures, a score of 1 conceptually represents a low 
belief in occurrence, anthropogenic causation, or a disagreeable attitude toward 
household mitigation, and a score of 7 theoretically equals a high belief in occurrence, 
anthropogenic causation, or a highly agreeable attitude toward household mitigation. 
 Following the identification of items and scales, experts (N = 5) reviewed all 
items, and the definitions of the constructs, for content validity and item clarity and 
suggested edits were incorporated.  In the final step, the researcher conducted two pilot 
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studies with park visitors (N = 126; 223) and through a Confirmatory Factor Analysis 
(CFA) using EQS 6.1 software the researcher assessed factor loadings, measurement 
variance, item independence, and divergent and predictive validity.  The results of the 
expert review and the pilot study CFA process allowed the researcher to select the most 
effective items based on desirable measurement quality and high content validity.  
Phase 3 – Administration of the Instrument 
 Using the final measures developed in Phase 2, the researcher administered a six-
page anonymous questionnaire to KEFJ visitors during a four-week period in August 
2010.  The researcher used a Systematic Random Probability sampling method to ensure 
representativeness (Vaske, 2008) at two different KEFJ intercept locations, in front of the 
Exit Glacier Nature Center (EG) and aboard the Marine Vessel Kenai Star (KS).  The 
researcher intercepted visitors at the Exit Glacier parking area upon their arrival and prior 
to walking approximately 1.5 miles to view and explore the park’s most accessible 
terrestrial glacier - Exit Glacier.  The Kenai Star is a day-tour boat operated by a NPS 
concessionaire equipped with a NPS interpretive ranger, and tours the marine habitat to 
view mammals (e.g., Stellar Sea Lions, Orcas) and tidewater glaciers.  The researcher 
intercepted KS visitors upon their arrival to the boat and prior to the boat tour experience.  
The researcher sampled on nine KS tours during the four-week period. 
 Respondents at both Exit Glacier and aboard the Kenai Star engaged in 
interpretation of park resources during their experience.  The interpretation involved 
some signs, original objects (e.g., chunks of glacial ice, animal pelts), and messages 
regarding climate change and impacts at a global and local park level.  Using a Paired-
 28 
 
Table 2.1.  Factor loadings, means, standard deviations, and reliability of KEFJ visitors’ beliefs in the occurrence of global climate change 




























Rated as agreement on a seven-point Likert scale (1 = completely disagree, 7 = completely agree). λ = standardized factor loading.  SD 



















Belief in the occurrence of climate change (Occurrence)  
“On average around the earth, I believe the following are happening” 
    
The temperature of the ocean is increasing 0.89 5.58 (1.45) 0.92 5.84 (1.43) 
The areas affected by drought are increasing 0.88 5.51 (1.52) 0.90 5.66 (1.47) 
Air temperature is increasing 0.91 5.58 (1.54) 0.93 5.81 (1.39) 
Permanently frozen snow in the arctic is now thawing 0.89 5.69 (1.49) 0.90 5.89 (1.33) 
Mountain environments are losing snow 0.88 5.78 (1.44) 0.92 5.89 (1.39) 
The number of flooding events is increasing 0.87 5.54 (1.52) 0.90 5.70 (1.43) 
Sea level is rising 0.88 5.49 (1.50) 0.91 5.70 (1.47) 
The amount of ocean ice is decreasing 0.88 5.85 (1.45) 0.91 5.95 (1.34) 
     
Belief in anthropogenic causation of climate change (Anthropogenic 
Causation) 
“I believe the following contribute to changes in climate around the earth” 
   
 
Clear cutting of forests 0.81 5.74 (1.56) 0.89 5.83 (1.56) 
Driving gas powered automobiles 0.95 5.71 (1.65) 0.97 5.78 (1.62) 
Burning fossil fuels, such as oil and coal 0.96 5.75 (1.61) 0.97 5.83 (1.63) 
Airplane travel 0.87 5.27 (1.67) 0.89 5.37 (1.67) 
Pollution from factories 0.92 5.77 (1.50) 0.89 5.85 (1.57) 
Clearing land for human use 0.89 5.68 (1.58) 0.88 5.63 (1.61) 
     
Standardized covariance between occurrence and anthropogenic causation 0.70 - 0.81 - 
Reliability coefficient RHO 0.97 - 0.98 - 
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Rated as agreement on a seven-point Likert scale (1 = completely disagree, 7 = completely agree). λ = standardized factor loading.  SD 


















Attitudes towards household climate change mitigation (Mitigation) 
“For reasons related to climate change, I think most people 
should…” 
   
 
Install an insulating blanket on water heaters 0.87 5.23 (1.82) 0.90 5.40 (1.82) 
Apply weather stripping to seal around windows and doors 0.96 5.69 (1.74) 0.96 5.71 (1.71) 
Insulate attic space with new insulation 0.98 5.63 (1.76) 0.98 5.73 (1.68) 
Replace single pane windows with triple pane windows 0.91 5.42 (1.76) 0.91 5.56 (1.70) 
Reduce hot water consumption by washing clothes on a cold 
temperature setting 
0.83 5.14 (1.87) 0.83 5.27 (1.86) 
Maintain the recommended tire pressure in a personal vehicle 0.86 5.38 (1.85) 0.88 5.48 (1.78) 
     
Reliability coefficient RHO 0.95  0.96  
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Samples design, one visitor per group (e.g., family, small traveling group of friends) 
completed both the pre and post-experience questionnaire prior to and after their hike to 
Exit Glacier or tour experience aboard the Kenai Star.  Thus, a day visit to KEFJ, which 
involved interactions with climate-sensitive and influenced resources, served as the 
quasi-treatment to investigate the stability of climate change perceptions.   
Analysis 
 The researcher used standard calculations for leverage, kurtosis, and skewness to 
identify statistical outliers and to verify univariate and multivariate normality of the data 
(Tabachnick & Fidell, 2001).  Two cases were excluded from subsequent analysis due to 
extreme violations of multivariate normality.  Next, the researcher began to evaluate the 
research questions using Structural Equation Modeling (SEM) approaches in EQS 6.1 
software.   
 Since the researcher was interested to know if differences exist between pre and 
post-experience perceptions of climate change, and if the type of park experience 
(terrestrial experience at EG vs. marine based experience aboard the KS) influenced any 
degree of observed change, verifying measurement quality (i.e., metric invariance and 
factorial equivalency) across intercept sites and measurement occasions was critically 
important.  In short, the researcher wanted to ensure any identified changes in pre-post 
scores or influences of park experience were truly attributed to changes in perceptions 
and not statistically confounded by differences in measurement performance (i.e., did 
measurement properties of the items and constructs operate equivalently across 
measurement occasions and intercept locations?).   
 31 
 Therefore for all multiple item measurements (i.e., occurrence, anthropogenic 
causation, mitigation), the researcher followed a process outlined by Byrne (2006) 
starting with a baseline configural model for each measurement occasion and intercept 
location.  Next, the researcher placed equality constraints first on factor loadings and 
error covariances (i.e., metric invariance test 1), and next the researcher included 
constraints on factor covariances (i.e., metric invariance test 2).  In short, through 
imposing these constraints, the researcher was able to compare if the measures operated 
equivalently across the pre and post-experience questionnaires and between intercept 
sites (i.e., EG vs. KS).  Byrne (2006) indicates measurement equivalency (or “metric 
invariance”) is generally achieved when no significant harm to the model fit occurs after 
imposing these increasing levels of equality constraints.  As recommended, the researcher 





; Bentler, 2005; Byrne, 2006).  This test is a scaled version of a 
standard χ
2 
difference test and accounts for any non-normal distributions in the data. 
 After testing for metric invariance, the researcher used the final measurements 
specified in metric invariance test 2 and introduced a constant into each SEM model, 
allowing the researcher to test the difference in estimated means of global level and park-
specific perceptions between the pre and post-measurement occasions.  This process 
provided statistical mean comparisons while accounting for the Paired Sample design 
(conceptually similar to a Paired-Samples Dependent T-Test, which statistically controls 
for the dependency or influence born from measuring the same person on two separate 
occasions using the same instrument).  Finally, the researcher entered a bivariate 
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measurement into the SEM model representing the of type park experience to identify if 
any degree of mean difference from the pre to post-experience scores were attributable to 
the type of park experience.      
Results 
 During Phase 3, the researcher approached 483 visitors and 429 elected to 
participate in the study, yielding an 89% response rate and a 4.73% confidence interval 
(at the 95% confidence level).  At Exit Glacier, 150 respondents participated in the study, 
and 279 visitors completed the questionnaire at the Kenai Star.  The researcher recorded 
observational and conversational data (e.g., sex, group size, opposition to discussing 
climate change) to evaluate non-response bias, with no significant patterns observed.  
Visitors cited “lack of time” due to scheduled trip itineraries as the primary reason for not 
participating in the study.   
Description of the Sample 
 The majority of respondents (87.3%) reported residing in the United States 
(including 7% from Alaska) with 6.2% claiming residency in Canada.  Visitors indicated 
living in a variety of U.S. states, resulting in an even distribution across states and the 
five U.S. Census Regions.  The sample was evenly split between males (49.6%) and 
females (51.4%), with limited differences in respect to race (white visitors comprised 
88.5% of the sample).  The majority of the sample seems well educated with 59.7% 
reporting possessing at least a four-year college degree.  However, income was more 
evenly distributed, and 50% of the visitors report more than $75,000 in household income 
annually (not adjusted by census region or state).  Most visitors (85.8%) participated in 
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the study within the first 24 hours of their visit to KEFJ, with 87.2% of visitors reporting 
it was their first visit to the park.  Only 10% of repeat visitors indicated they visited more 
than once in the last three years.  The researcher compared statistical differences in 
demographics and visit characteristics across the two-intercept locations using Analysis 
of Variance (ANVOA) and Cross Tabulations, which resulted in no identified differences 
(p > 0.05), indicating similar visitors (demographically) frequent both locations.             
Measurement Invariance and Performance 
 In general, measurement performance for the constructs of occurrence, 
anthropogenic causation, and mitigation remained at least partially invariant across 
measurement occasions and intercept locations.  Specifically, for Mitigation, the Δ SBχ
2
 
was non-significant between the configural model, metric invariance test one and two 
(see Table 2.3).  Although Kline (2011) indicates model fit indices should be interpreted 
holistically with respect to model complexity and sample size, the relative and absolute 
fit indices for Mitigation demonstrated appropriate fit, as displayed in Table 3.  (Byrne, 
[2008] and Kline [2011] identify the following as generally acceptable levels of model 
fit: SBχ
2
 p > 0.05; CFI > 0.9; NNFI > 0.90; SRMR < 0.1; RMSEA <  0.08).  The 
researcher also applied robust statistics for all fit indices to account of any non-normal 
distributions.   
 Metric invariance results for the covaried constructs of occurrence and 
anthropogenic causation exhibit a similar pattern of acceptability for standard fit indices 
(Table 2.4).  When the researcher constrained the factor loadings in metric invariance test 
one for occurrence and anthropogenic causation, the Δ SBχ
2 
was significant.  However, 
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solely relying on the Δ SBχ
2
 to test metric invariance is noted as “impractical and 
unrealistic” and other indicators, such as the Δ CFI should be additionally evaluated 
(Byrne, 2008, p. 247).  For this study, the Δ CFI between the configural model and metric 
invariance test one was -0.003, hardly a substantial reduction in fit.   
 In summary, for the three global level belief constructs, the Δ SBχ
2 
exhibited 
limited change and model fit indices remained stable between the hierarchical models of 
constraints.  This suggests measurement characteristics (factor loadings, factor structure, 
error covariances, and factor covariances) for the global level belief constructs are 
generally equivalent across measurement occasions and intercept locations.  Therefore, 
the changes in global beliefs due to a park visit were next investigated without concern of 
influence from measurement differences between pre and post-experiences or intercept 
locations.
 
Change in Global Level Beliefs about Climate Change 
 The model assessing change in Occurrence and Anthropogenic Causation 
produced acceptable fit (see Table 5; SBχ
2 
(df) = 616.30 (356), p < 0.05; CFI = 0.951; 
NNFI = 0.944; SRMR = 0.101; RMSEA = 0.051).  Pre and post-experience estimated 
means for Occurrence were 5.62 and 5.83 respectively, resulting in a small but significant 
mean difference of 0.21 (p < 0.05; Z = 3.31).  The degree of change for occurrence was 
not influenced by a KEFJ experience at Exit Glacier or aboard the Kenai Star.  On 
average, visitors’ reported fairly high beliefs in anthropogenic causation (M pre-
experience = 5.61) and positive attitudes towards household mitigation (M pre-
experience = 5.40).  Mean differences between pre and post-experience scores for
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Table 2.3.  Metric invariance test results for KEFJ visitors’ attitudes towards household climate change mitigation across survey intercept locations 



















constraints placed on factor loadings and error covariances; 
c
difference calculated using the Satorra-Bentler Scaled Chi-Square 
adjusted difference test (this test is scaled which accounts for the numerical discrepancy presented above; Satorra & Bentler, 2001); CFA = confirmatory 
factor analysis; CFI = comparative fit index; df = degrees of freedom; EG = Exit Glacier; KS = Kenai Star; NNFI = non-normed fit index; n.s. = not 
statistically significant at p < 0.05; RMSEA = root mean square error of approximation; SB χ
2
 = Satorra-Bentler Scaled Chi-Square; SRMR = 











 Δ  SBχ
2
 (Δ in df)
a  c
 
EG CFA (intercept site 1) 0.985 0.968 0.017 0.080 11.65 (7)   
KS CFA (intercept site 2) 0.994 0.987 0.017 0.062 12.41 (7)   
Configural model 0.991 0.980 0.017 0.069 24.18 (14) p = 0.04  
Metric invariance test one
b
 0.991 0.987 0.020 0.055 30.75 (21)  1.77 (7) n.s. 
       
Pre-experience CFA 0.986 0.969 0.022 0.089 24.01* (7)   
Post-experience CFA 0.991 0.981 0.015 0.069 17.23* (7)   
Configural model 0.989 0.976 0.018 0.078 40.04* (14)  
Metric invariance test one
b
 0.986 0.980 0.023 0.071 53.16* (21) 7.91 (7) n.s. 
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Table 2.4.  Metric invariance test results for KEFJ visitors’ beliefs in the occurrence of global climate change and the anthropogenic causation of 
























constraints placed on factor loadings and error covariances; 
c
constraints placed on factor loadings, error covariances, and 
factor covariances; 
d
difference calculated using the Satorra-Bentler Scaled Chi-square adjusted difference test (Satorra & Bentler, 2001); CFA = 
confirmatory factor analysis; CFI = comparative fit index; df = degrees of freedom; EG = Exit Glacier; KS = Kenai Star; NNFI = non-normed fit index; 
n.s. = not statistically significant at p < 0.05; RMSEA = root mean square error of approximation; SB χ
2
 = Satorra-Bentler Scaled Chi-Square; SRMR = 












 Δ  SBχ
2
 (Δ in df)
a  d
 
EG CFA (intercept location 1) 0.965 0.958 0.029 0.054 97.71 (75) p = 0.04  
KS CFA (intercept location 2) 0.963 0.955 0.027 0.069 144.86* (75)   
Configural model 0.961 0.953 0.028 0.062 237.84* (150)   
Metric invariance test one
b
 0.962 0.958 0.029 0.059 248.04* (163)  3.57 (13) n.s. 
Metric invariance test two
c
 0.963 0.959 0.103 0.058  248.17* (164)  0.75(1) n.s. 
       
Pre-experience CFA 0.965 0.957 0.024 0.062 132.31* (75)   
Post-experience CFA 0.975 0.970 0.019 0.052 135.08* (75)   
Configural model 0.968 0.962 0.022 0.059 304.69* (150)   
Metric invariance test one
b
 0.965 0.961 0.031 0.059 332.10* (163)  28.11* (13)  




0.967 0.962 0.026 0.059 324.77* (160)  19.88 (10) n.s.  
Metric invariance test two
c
 0.966 0.962 0.083 0.059  327.06* (161)  2.29 (1) n.s. 
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anthropogenic causation (0.03) and mitigation (0.12) were small and not statistically 
significant (Table 5; p > 0.05).  Therefore, the researcher concludes that visitors in this 
sample expressed generally high beliefs in occurrence and anthropogenic causation, and 
relatively positive attitudes towards household mitigation.  However, changes in visitors’ 
global level beliefs about climate change due to a park visit exhibit mixed results; beliefs 
in occurrence increase slightly, and beliefs in anthropogenic causation and attitudes 
towards household mitigation remain statistically stable.   
Awareness of Park-Specific Climate Related Biophysical Change 
 The model assessing visitors’ awareness of climate-related biophysical change at 
KEFJ demonstrated acceptable fit (Table 5; SBχ
2 
(df) = 27.56 (16), p < 0.05; CFI = 0.992; 
NNFI = 0.982; SRMR = 0.047; RMSEA = 0.049).  The researcher observed significantly 
higher post-experience scores across all measures of visitor awareness.  The largest mean 
difference was found in visitors’ awareness of decreases in Stellar Sea Lions (M diff = 
1.51; t = 12.00; p < 0.001), and this degree of change was influenced by engaging in a 
Kenai Star boat tour experience (β = 0.32; p < 0.05).  However, the other three awareness 
items (decrease in glaciers’ size, changes in glaciers’ terminus locations, and increases in 
vegetation) also exhibited significant mean differences between pre and post-experience 
scores (0.94, 1.00, 1.04 respectively) and were all influenced by participating in an Exit 
Glacier experience (p < 0.05).    
Perceived Vulnerability to Key Park Features from Climate Change 
  Acceptable fit was observed for the perceived vulnerability model (Table 5; SBχ
2 
(df) = 9.79 (6), p > 0.05; CFI = 0.994; NNFI = 0.979; SRMR = 0.024; RMSEA = 0.045).  
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Table 2.5.  Estimated mean differences between pre-experience and post-experience measures for KEFJ visitors’ perceptions about climate change 
and KEFJ climate-sensitive resources 
 




measured on a seven-point likert type scale (1-7; see 
method section for anchors); 
c
statistical significance calculated using a Z-test; 
d
statistical significance calculated using a paired-sample dependent 
t-test;  β = standardized estimate; CFI = comparative fit index; df = degrees of freedom; EG = Exit Glacier; KS = Kenai Star; RMSEA = root mean 
square error of approximation; SB χ
2
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Global level beliefs in climate 
change 








Anthropogenic Causation - - - 5.61 5.64 0.03
c 
   - 
Attitudes towards Mitigation 
112.41* 
(54) 




Awareness of site-specific 
biophysical change 
27.65* (16) 0.992 0.049 - - - 
- 
Decrease in size of glaciers - - - 5.26 (1.99)  6.20 (1.22)    0.94
d 
** (8.59) EG* (0.15) 
Change in terminus of glaciers - - - 5.08 (2.10) 6.08 (1.29)    1.00
d 
** (9.10) EG* (0.16) 
Increase in vegetation - - - 3.79 (1.93) 4.83 (1.80)    1.04
d 
** (8.72) EG* (0.17) 
Decrease in Stellar Sea Lions - - - 3.42 (2.04) 4.93 (2.00)    1.51
d 
** (12.00) KS* (0.32) 
Perceived vulnerability  9.79 (6) 0.994 0.045 - - - - 
Glaciers - - - 6.10 (1.28) 6.26 (1.14)  0.16
d 
* (2.67) EG* (0.08) 
Habitat for marine life - - - 5.78 (1.38) 5.90 (1.31)  0.12
d 
* (1.98) KS* (0.06) 
Length of the summer season - - - 5.24 (1.63) 5.28 (1.57) 0.04
d 
 - 
Perceived current influence   14.20 (8) 0.992 0.051 - - - - 
Glaciers - - - 5.77 (1.35) 6.12 (1.24)    0.35
d 
** (4.98) EG* (0.10) 
Habitat for marine life - - - 5.21 (1.39) 5.58 (1.35)    0.37
d 
** (5.40) - 
Length of the summer season - - - 4.83 (1.56) 4.97 (1.60) 0.15
d
 - 
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Visitors’ perceptions about the vulnerability of glaciers (M diff = 0.16; t = 2.67; p < 0.05) 
and habitat for marine life (M diff = 0.12; t = 1.98; p < 0.05) to climate change increased 
during the course of visit, but changes in the perceived vulnerability of the length of 
summer season was not significant (p > 0.05).  The degree of increase in visitors’ beliefs 
about the vulnerability of glaciers was influenced by an Exit Glacier experience (β = 
0.08; p < 0.05) and the perceived vulnerability about habitat for marine life was 
influenced by a Kenai Star experience (β = 0.06; p < 0.05). 
Perceived Current Influence on Key Park Features from Climate Change 
 Fit indices for the model assessing change in visitors’ perceptions of the current 
influence on park features from climate change were acceptable (Table 5; SBχ
2 
(df) = 
14.20 (8), p > 0.05; CFI = 0.992; NNFI = 0.980; SRMR = 0.051; RMSEA = 0.051).  For 
perceived current influence, the researcher observed a similar pattern to perceived 
vulnerability.  Specifically, visitors’ beliefs about the current influence on glaciers (M diff 
= 0.35; t = 4.98) and habitat for marine life (M diff = 0.37; t = 5.40) from climate change 
both increased significantly (p < 0.001).  An Exit Glacier experience seemed to affect the 
degree of increase for visitors’ perceived current influence on glaciers from climate 
change (β = 0.10; p < 0.05).  Similar to perceived vulnerability, visitors’ changes in 
beliefs about the current impact on the length of summer season from climate change was 
not significant (p > 0.05).   
Summarizing the Influence of the Type of Park Experience 
 Visitors’ beliefs about the occurrence of climate change or current influence on 
habitat for marine life from climate change both increased during the course of a park 
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visit.  However, on average the type of park experience (e.g., land-based experience at 
Exit Glacier vs. a marine based experience on the Kenai Star) did not influence the 
degree of change for these measures (p > 0.05).  Conversely, the Kenai Star boat tour 
experience influenced visitors’ awareness of climate-related impacts to Stellar Sea Lions 
and visitors’ perceived vulnerability of habitat for marine life from climate change.  This 
makes sense, since both are elements of a marine-based park experience at KEFJ (Sea 
Lions and marine habitat).  Similarly, engaging in a terrestrial hiking experience at Exit 
Glacier influenced the degree of change for measures related to land-based park features 
(i.e., glaciers and vegetation; see Table 2.5).  Figure 2.1 further communicates this 
finding and displays the differences in post-experience scores for measures of perceptions 
influenced by the type of park experience.  Therefore, the researcher concludes that the 
type of park experience (terrestrial vs. marine based) substantially influenced the degree 
of change in visitors’ park-specific climate change perceptions.  However, the findings 
also suggest that the type of park experience did not influence the degree of change in 
visitors’ global level perceptions about climate change (occurrence, anthropogenic 
causation, and mitigation). 
Discussion 
 The purpose of this study was to investigate the stability of climate change 
perceptions during a daylong interaction with climate-sensitive and influenced resources 
in a U.S. National Park.  Furthermore, the researcher also was interested to know if the 
type of park experience (terrestrial vs. marine) influenced the degree of change in 
visitors’ climate change perceptions.  The findings provide many points for discussion.   
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 First, this study indicates that the three global level beliefs assessed (occurrence, 
anthropogenic causation, and mitigation) remained quite stable during a park experience, 
but the measured perceptions at the park-level (awareness, perceived vulnerability and 
current impact) appear more malleable.  This perhaps is not surprising since global level 
perceptions about climate change are closely aligned with other elements of individual 
worldviews, such as personal values (Hulme, 2009), religious beliefs (Mortreux & 
Barnett, 2009), trust in science (Rachlinski, 2000), attitudes towards the role of 
government (Hulme, 2009), and individual and collective risk perception (Gifford, 2011).  
Generally, these elements (values in particular) are formed early in life and remain quite 
stable throughout (Brehm & Kassin, 1996).  Additionally, attitudes, intentions, or 
willingness to engage in pro-environmental behavior (such as climate change mitigation) 
are often related to such unwavering individual values (Gardner & Stern, 2002).  
Therefore, engaging in a park experience for a single day (although potentially awe-
inspiring, memorable, and powerful) may not influence deeply seated perceptions about 
the world, including opinions about global environmental issues, such as climate change, 
or attitudes towards mitigation.     
 Conversely, perceptions at the park-specific level increased significantly after a 
park experience.  This also aligns well with notable literature, which suggest visitors’ 
awareness of resources and anthropogenic impacts to natural areas can change due to 
direct interaction and participation in education or interpretative programming (Knudson, 
Cable, & Beck, 2003).  Furthermore, visitors’ awareness of climate change impacts 










Figure 2.1.  Differences in post-experience scores for measures of perceptions influenced by the type of park experience.  The items were measured on a 
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ability to improve their awareness about climate-influenced resources and that the park 
experience (including elements of interpretation) has the capacity to considerably 
influence visitors’ awareness regarding a variety of climate-influenced resources.  
 Findings also reveal the type of park experience (terrestrial vs. marine) can 
significantly influence the degree of change in visitors’ perceptions.  For example, a land-
based experience at Exit Glacier influenced the degree of change in visitors’ awareness, 
perceived vulnerability, and current influence of terrestrial features (e.g., glaciers and 
vegetation).  Conversely, visitors who engaged in a Kenai Star marine based experience 
displayed changes in their awareness and perceptions related to marine habitat and 
marine mammals (i.e., Stellar Sea Lions).  This is important because it indicates a general 
park experience (i.e., interactions with iconic resources in a primitive and aesthetically 
pleasing natural area) is not entirely responsible for changes in perceptions.  Changes are 
more likely attributable to a very specific experience engaged in during a visit.  This 
“specific experience” could contain influential elements such as interactions with park 
staff, engagement in education and interpretative messaging, wildlife observations, and 
interactions with other people or groups (e.g., family or friends). 
 Although this study provides insight into the park experience and stability levels 
of visitors’ climate change perceptions, limitations due exist.  First, the study did not 
address a full breadth of climate change perceptions, such as perceived risk from climate 
change, general and specific concern, or levels of personal and collective efficacy in 
addressing climate change.  Second, this study does not explain many park experience 
related determinants likely influencing visitors’ change in perceptions.  For example, all 
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visitors engaged in formal and informal interpretation, but the researcher did not identify 
and measure the influence of specific interpretative media or messages (e.g., exposure to 
time lapsed photography to depict glacial retreat).  Related, researchers did not include a 
host of interacting park-experience variables in the analysis that may influence and 
explain the degree of change observed.  Specifically, travel group size, characteristics of 
group members (e.g., spouse vs. friends), past visits to other NPS sites, length of stay in 
Alaska, previous study or knowledge of climate change issues, and weather conditions 
may likely be influential.  Finally, the researcher did not investigate transference of the 
park experience to long term, at home behaviors, through longitudinal research.    
 As a result, many opportunities for future investigations exist.  First, future 
research should evaluate how the specific elements of the park experience (e.g., travel 
group size, weather, and wildlife sightings) account for change in visitors’ perceptions.  
Furthermore, it is perhaps advantageous for researchers to segment and assess visitor 
types (e.g., cluster analysis, profile analysis) to determine which kind of users (e.g., age, 
education, past use history) exhibit substantial, and conversely no change, in their global 
level beliefs or park-specific perceptions.  The issue of long-term transference and impact 
of the experience is also open for investigation.   
 Regardless of these unanswered questions and research needs, three main 
management implications stem from the findings presented here.  Perhaps one of the 
largest implications for broader park management is the realization of the power of the 
park experience and potential opportunities for climate change interpretation.  Park 
experiences involving interpretation aims to increase resource stewardship by linking the 
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inherent meaning of the resource with an audience’s existing values and attitudes (Beck 
& Cable, 2011).  As a result of this study, empirical evidence now exists that 
demonstrates that the park experience (including interpretation) has the capacity to 
influence some perceptions regarding climate change.  The implication is managers and 
researchers alike should perhaps provide more attention to the influence of climate 
change interpretation, and the overall facilitation of the park experience in regards to 
climate change.  Ultimately, society’s interactions with climate-sensitive and influenced 
parks and protected areas may be quite influential.   
Second, not all categories of climate change perceptions (e.g., anthropogenic 
causation, and mitigation) were influenced equally by a park experience, and managers 
must realize some perceptions may be easier to influence than others.  Therefore, 
managers may need to select specific perceptions to target and influencing some 
perceptions may require more resources (e.g., staff, education design).  Third, since the 
distribution of KEFJ visitors’ climate change perceptions for occurrence, anthropogenic 
causation, and mitigation does not exactly match the U.S. National Average (see 
Leiserowitz, Maibach, & Roser-Renouf, 2010), domestic and international park managers 
should not assume general polling data regarding perceptions of climate change is 
representative of their visiting audience.  Therefore, the literature that suggests protected 
area managers should create climate change messaging based on national polling data 
about climate change (e.g., Akerloff, Bruff, & Witte, 2011) should be thoughtfully 
reconsidered.  Instead, contextual or site-specific evaluations to understand an audience’s 
climate change perceptions are perhaps quite important to fully and accurately represent 
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the perceptions of a visiting audience.  Consequently, since park management and 
interpretation both rely on a comprehensive understanding of visitor characteristics, 
opinions and attitudes (Knudson, Cable, & Beck, 2003; Manning, 2011), park managers 
may need to assess their visitors’ perceptions about climate change.   
Conclusion 
 In this study, the researcher found global level perceptions about climate change 
remained relatively stable after a park experience, while park-specific perceptions 
regarding climate change changed substantially.  Additionally, the researcher identified 
the type of park experience (terrestrial vs. marine) influenced the degree of change in 
perceptions.  As climate related impacts to natural resources (such as parks and protected 
areas) continue to increase and as society’s perceptions of climate change evolves, 
investigations aimed at understanding the confluence between the two will increase in 
importance.  Furthermore, the park experience continues to shape and be influenced by 
larger societal and ecological issues, such as global climate change.  In conclusion, it 
seems researchers, policy officials, park managers, and visitors can all learn from 
investigations into climate change related park experiences. 
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LAKE RECREATIONISTS’ ATTITUDES TOWARDS WATER CONSERVATION: 
THE INFLUENCE OF PLACE ATTACHMENT, AWARENESS OF DROUGHT 
IMPACTS, AND BELIEFS IN CLIMATE CHANGE 
 Drought is a reoccurring land-based climate event and is distinguished by below-
normal precipitation over months to several years (Dai, 2010).  It is one of the most 
devastating natural disasters and impacts millions of people annually (Wilhite, 2000).  
Additionally, global aridity and the areas affected by drought are increasing (Dai, 2011) 
and due to changing climatic conditions researchers project this trend to continue (Burke, 
Brown, & Christidis, 2006; Dai, 2011).  Global consumption of water is rising due to 
population increases, manufacturing, and agricultural production (Kingsolver, 2010).   
 Generally, two main options continue to exist for water resource managers in an 
increasingly drought-influenced world (Lenton & Muller, 2009): 1) identify and use more 
available water sources (e.g., untapped aquifers, water recycling, desalination), or 2) 
practice ethical and effective water conservation (e.g., adoption of water efficient 
technologies, influential pricing, human use reduction).  Since many water conservation 
actions are implemented at an individual household level, understanding factors that lead 
to positive water conservation attitudes can improve resource management (Harlan, 
Yabiku, Larsen, & Brazel, 2009; Kennan & Krannich 1997).  Specifically, a more 
thorough understanding of a population’s attitudes, beliefs and behaviors can improve 
environmental communication initiatives, policy development, and education (Knudson, 
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Cable, & Beck, 2003; Jacobson, 1999), all of which are necessary for effective water 
resource management (Cooke, Welch, Peterson, & Nichols, 2005).   
 In the United States in 2008, the recreational boating industry generated 33.6 
billion U.S.  Dollars (NMMA, 2009), and in 2010 approximately 90 million Americans 
participated in lake recreation (Haas, 2010).  Many lakes and rivers that host water-based 
recreation activities are drought influenced or are located in drought vulnerable areas 
(e.g., Stephenson, Shemang, & Chaoka, 2004).  Additionally, most of these recreation 
resources also provide potable water to nearby communities (Cooke et al., 2005), where 
many water-based recreationists reside (Allen, Carey, Lori, & Allen, 2010).  However, a 
dearth of literature suggests researchers and managers may know very little about lake 
recreationists’ interactions with drought-influenced resources and the potential factors 
leading to their water conservation attitudes.  In this contextual study, the objective was 
to examine how lake recreationists’ place attachment, awareness of drought impacts, and 
beliefs in climate change influence concern for drought impacts and water conservation 
attitudes.  Since researchers have not tested these constructs in a single contextual model, 
it was also investigated if any one of these constructs was more influential in developing 
concern for drought impacts and water conservation attitudes.  
 This type of contextual investigation is important because an increasing amount 
of people will continue to interact directly with depleted water resources during the next 
century (Simon, 2003).  Direct experiences within an environment are paramount factors 
influencing attitudes and behaviors (Slovic, Finucane, Peters, & MacGregor, 2004).  
Specific to this investigation, direct experiences with drought-influenced resources are 
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particularly important because these interactions have the capacity to influence water 
conservation behaviors and attitudes (e.g., Pearce, Willis, Wadham, & Binks, 2010).  
However, many studies investigating the factors leading to water conservation rely on 
traditional constructs and models (e.g., Theory of Planned Behavior, Value-Belief Norm 
Theory) and do not necessary attend to context-specific variables (e.g., a respondent’s 
interactions with an impacted resource; Hurlimann, Dolnicar, & Meyer, 2009).  
Therefore, in this study Interactional Theory was used to evaluate numerous related 
factors leading to lake recreationists’ attitudes towards water conservation.  Lake 
recreationists were selected as a sample population because lake conditions, including 
lake level, influence both recreation behavior (Allen et al., 2010), and the enactment of 
water restrictions in many areas (USACE, 2010), including at our study site – Lake 
Hartwell.   
Description of the Site 
 Lake Hartwell is a 56,000-acre inland reservoir in the northwest region of South 
Carolina in the southeastern United States.  The United States Army Corps of Engineers 
(USACE) created Lake Hartwell in 1955 and currently manages the lake for the 
authorized purposes of flood control, water quality, water supply, navigation, hydropower 
production, and recreation.  Lake Hartwell provides potable water to numerous 
communities and hosts approximately 9 million recreationists annually (Allen et al., 
2010; USACE 2010).  During 2008 and 2009, Lake Hartwell reached record low lake 
levels for consecutive months due to extreme drought conditions (SCSCO, 2009).  
Reductions in boating access to the lake, increased biophysical impacts, and increased 
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boating dangers (e.g., exposed timber, new islands) resulted from the drought conditions 
(Allen et al., 2010).  The location of Lake Hartwell, the 2009 drought status, and some 
photographs of drought impacts are displayed in Figure 3.1. 
Literature Review 
 Using Interactional Theory (as conceptualized in the nature-based tourism 
literature), the researcher investigated five main constructs within the local context of 
Lake Hartwell: 1) place attachment, 2) awareness of biophysical impacts from drought, 3) 
beliefs in climate change, 4) concern for drought impacts, and 5) water conservation 
attitudes (see Figure 3.2 for the hypothesized relationships between these constructs).  
The following section provides a brief overview of Interactional Theory, a review of each 
construct under investigation and its relationship to the Lake Hartwell context and water 
conservation attitudes.  
Interactional theory 
 Interactional Theory suggests the interactive exchange between an individual and 
the characteristics of the social and ecological environment influence the outcomes an 
individual derives from an experience (Altman & Rogoff, 1987; Archer & Wearing, 
2003; Powell, Kellert, & Ham, 2009; Wearing & Wearing, 2001). This theoretical 
approach acknowledges complexity and promotes a holistic view with numerous 
potential outcomes resulting from continual feedback between the individual and social 
and physical environment (Altman & Rogoff, 1987; Archer & Wearing, 2003; Powell et 







Figure 3.1.  Drought conditions at a Lake Hartwell recreation area near Pendleton, South 
Carolina, USA in 2009 (Brownlee, 2009; SCSCO, 2009b).    
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more appropriately employed when exploring relationships between factors that may 
influence or lead to a behavior.   
 An individual’s direct and tangible experience is central to Interactional Theory 
(Powell et al., 2009) and therefore this theoretical framework is quite appropriate for this 
study where lake recreationists have direct experiences with drought impacts at Lake 
Hartwell.  The Interactional Theory approach can assist researchers in highlighting and 
communicating that the human-environment interaction is central to the investigation 
(Archer & Wearing, 2003).  Interactional Theory recognizes the existence and influence 
of many site-specific situational complexities and ultimately suggests behaviors (or their 
preceding attitudes) are shaped by numerous variables at varying scales, and interactions 
between the variables and scales  (Powell et al., 2009).   In turn, Interactional Theory 
benefits the researcher by accounting for several factors simultaneously and can include 
context-specific experiential variables such as place attachment and awareness of 
biophysical drought impacts.     
Place attachment 
 Place attachment is described as the emotional and cognitive connections between 
a person and a place (Altman & Low, 1992) and often contains sub-dimensions of place 
identity, dependence, belonginess, rootedness, and affect (Devine-Wright & Clayton, 
2010; Hammitt, Kyle, & Oh, 2009; Kyle, Bricker, Graefe, & Wickham, 2004).  Place 
attachment has been studied extensively for the last few decades in many disciplines, 
including but not limited to geography, environmental psychology, and resource 
management (e.g., Altman & Low, 1992; Guiliani & Feldman, 1993; Gustafson, 2001; 
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Hammitt et al., 2009; Scannell & Gifford, 2011).  However, the relationship between the 
strength and dimensions of place attachment, and pro-environmental behaviors and 
attitudes is still not well understood (Ramkisson, Weiler, & Smith, 2011).   
 Recently, Ramkisson et al. (2011) posited place attachment might substantially 
influence pro-environmental behaviors and attitudes, especially in nature-based settings.  
Some evidence for this proposition seems to exist.  For example, an initial study 
conducted by Kaltenborn (1998) suggested that a stronger place attachment to a 
potentially impacted natural area directly led to community members’ positive attitudes 
towards environmental solutions in the Norwegian Arctic.  More recently, Halpenny 
(2010) investigated visitors to a Canadian National Park, and concluded that place 
attachment can lead directly to site-specific pro-environmental attitudes.  In the state of 
Maine (U.S.), residents who expressed high affinity for the state’s rural landscapes 
reported a higher willingness to engage in conservation to protect the area (Walker & 
Ryan, 2008).  Bricker and Kerstetter’s (2000) research revealed that highly place-
dependent white-water recreationists in the U.S. were more concerned with potential 
threats to resource conditions. 
 Conversely, place attachment is not always directly linked to site-specific 
concern, environmental attitudes, or pro-environmental behaviors (Clayton, 2003; Uzzell, 
Pol, & Badenas, 2002).  This is perhaps because water conservation attitudes and other 
pro-environmental behaviors are often influenced by numerous factors beyond place 
attachment, including but not limited to social norms, perceived behavioral control, and 
value orientations (for a review see Gardner & Stern, 2002).  Therefore, it seems that the 
 55 
role of place attachment in determining water conservation attitudes remains unclear and 
warrants additional investigation, which the researcher addresses in this study.  One 
element beyond place attachment that may influence water conservation attitudes is an 
awareness of local-level biophysical impacts from drought.    
Awareness of drought impacts 
 Interactions with a drought-influenced site, such as Lake Hartwell, may influence 
awareness of the biophysical impacts from drought.  Many researchers have identified 
this connection between place-based interactions, awareness of local tangible conditions, 
and concern for related environmental issues (e.g., Kals, Shumaker, & Montada,1999; 
Poortinga & Pidgeon, 2003; Walker & Chapman, 2003).  For example, Brody, Zahran, 
Vedlitz, & Grover (2008) identified U.S. citizens’ residence proximity to climate-
vulnerable areas was related to awareness and concern for climate change.  Additionally, 
Whitmarsh (2008) identified that individuals living in southern England who experienced 
detrimental effects from air pollution (i.e., were more aware) were more likely to believe 
the environmental impacts were important and frightening.  In the context of water 
conservation, rural landowners’ interactions with drought influenced resources 
contributed to an awareness of drought impacts, which sometimes resulted in more 
expressed concern for drought impacts (Pearce et al., 2010).   
 Although direct interactions may be related to awareness of environmental 
impacts, awareness of environmental impacts alone may not directly influence attitudes 
or behavior.  Knudson et al. (2003) seem to agree and contend that although place-based 
interactions and education may increase awareness of an issue, a behavior change (such 
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as water conservation) may not automatically occur.  Ham and others (2007) often cite 
that additional elements such as persuasive communication are necessary to change 
attitudes towards environmental issues (also supported by Petty & Cacioppo, 1986).  
Therefore, the direct influence of awareness of drought impacts on water conservation 
attitudes requires additional investigation, which the researcher also addresses in this 
study. 
Beliefs in climate change 
 Beliefs in climate change were included in this investigation because the 
southeastern United States where Lake Hartwell is located is projected to experience 
increased frequency and severity of drought due to changing climatic conditions 
(USGRP, 2010).  Additionally, as climate change influences water resources, such as 
Lake Hartwell, individual beliefs in the occurrence and causes of climate change may 
affect their water conservation attitudes.  However, researchers have not widely 
investigated the relationship between beliefs in climate change and water conservation 
attitudes, particularly within a local context involving lake recreationists. 
 Evidence exists suggesting U.S. citizens with stronger beliefs in the occurrence of 
climate change may report higher attitudes towards climate change mitigation and 
adaptation behaviors (Maibach, Roser-Renouf, & Leiserowitz, 2009).  In addition, 
Brownlee and Hallo (2010) found Alaska park visitors’ beliefs in climate change 
positively correlated with their attitudes towards household level climate change 
mitigation.  Other research indicates the relationship between beliefs in climate change 
and site-specific environmental concern or attitudes towards mitigation behavior may be 
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indirect.  For example, Hulme (2009) contends beliefs in climate change strongly relate 
to worldviews, political ideology, perceptions of risk, levels of environmental knowledge, 
and value orientations.  Gardner and Stern (2002) explain that these elements often 
influence pro-environmental attitudes indirectly through other constructs, such as 
personal and collective norms and perceptions of personal responsibility.  Additionally, 
beliefs in global climate change often relate to underlying general environmental attitudes 
(Hulme, 2009), and general attitudes may not lead to site-specific behavioral change 
(Bell, Greene, Fisher, & Baum, 1996; Heimlich & Ardoin, 2008; Monroe, 2003).  
Therefore, the researcher anticipated a limited or weak direct relationship between beliefs 
in global climate change and the highly contextual water conservation attitudes in this 
study.  However, the researcher also hypothesized that beliefs in climate change may 
influence concern for drought impacts, possibly due to the underlying individual values 
and worldviews.   
Concern for drought impacts 
 Researchers have long studied environmental concern and identified concern as a 
significant but often weak predictor of pro-environmental behaviors (Bamberg & Moser, 
2007; Hines, Hungerford, & Tomera, 1987).  Foundational literature indicates that some 
level of cognitive engagement with an environmental issue (e.g., concern) influences pro-
environmental attitudes and support for environmental solutions (Gardner & Stern, 2002; 
Poortinga, Steg, & Vlek, 2004).  Furthermore, Stern et al. (1999) suggest that when 
someone evaluates an environmental issue (e.g., drought at a local lake) they will assess 
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if the situation will harm something they value (such as themselves, others, or animals), 
and if harm is expected then concern regarding the issue may be increased.   
 Bamberg (2003) contends that the relationship between environmental concern 
and behavior is particularly strong between local-level concerns (e.g., concern for 
drought impacts at Lake Hartwell) and site-specific behaviors or attitudes (e.g., 
contextual water conservation attitudes).  Head and Muir (2007) additionally support this 
notion and identified that increased concerns for local drought impacts did influence 
support for local water conservation measures in Australia.  This study further 
investigates this particular relationship and assesses the role of site-specific concern for 
drought impacts as a primary factor influencing contextual water conservation attitudes. 
Water conservation attitudes 
 As indicated previously, direct experience with drought can influence water 
conservation attitudes.  For example, researchers noted that rural landowners in Australia 
who experienced drought conditions were more likely to change their water conservation 
behavior (Head & Muir, 2007).  Pearce et al. (2010) further contend that individuals who 
experience repeated or prolonged drought may be more “accepting” of policy responses 
to drought.  However, all water conservation attitudes are perhaps not equal and attitudes 
towards a behavior likely depend on the exact behavior under investigation.  For 
example, conservation behaviors that require higher degrees of lifestyle change may be 
challenging for most people to adopt (Gardner & Stern, 2002).  In the context of water 
conservation, respondents report lower attitudes for water conservation measures that 
require substantial life style alterations, such as encouraging citizens to decrease their 
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time spent in a shower (Royte, 2010).  Therefore, this researcher posits that place 
attachment, awareness of drought impacts, beliefs in climate change, and concern for 
drought may influence the type of water conservation attitude differently (e.g., attitudes 
towards water conservation behaviors that are life-central versus behaviors related to 
lifestyle).  However, this proposition and the structure and strength of these relationships 
are not well understood and require further investigation.   
Research Questions 
 A review of the relevant literature and the need to explore these constructs in a 
local context helped identify two critical research questions.  In addition, these research 
questions are displayed in the hypothesized model in Figure 3.2. 
RQ1:  In a local context, among lake recreationists, does place attachment, awareness of 
drought impacts, and beliefs in climate change influence concern for drought and water 
conservation attitudes?  If so, how are these relationships structured and mediated? 
RQ2:  If place attachment, awareness of drought impacts, and beliefs in climate change 
influence concern for drought and water conservation attitudes, is one of these constructs 
more influential than another? 
Research Design and Methods 
 To address these two research questions the research used an Exploratory Mixed-
Methodology (Creswell & Plano Clark, 2011; Greene, Caracelli, & Graham, 1989) with 
three interconnected phases (i.e., Exploratory Sequential Design; Creswell, Plano Clark, 
Gutmann, & Hanson, 2003).  First, in Phase 1, the researcher conducted site visits and 
interviews with managers and specialists, then the researcher developed and tested a 
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measurement instrument (Phase 2), and in the final Phase 3, the researcher administered 
the instrument (i.e., paper questionnaire) to recreationists at Lake Hartwell.  This 
sequential process (the Instrument Development Variation; Creswell & Plano Clark, 
2011) was selected because 1) not all quantitative measures or instruments for the 
phenomenon under investigation were available, 2) some variables were unknown, and 3) 
due to the novelty of the investigation, the researcher could have applied numerous 
frameworks or theories (Morgan, 1998; Morse, 1991).   
Phase 1 – Site Visits and Meetings 
 During Phase 1, the researcher conducted two semi-structured interviews with 
USACE management responsible for recreation and water resource management at Lake 
Hartwell (M length = 1.25 hours).  The purpose of these interviews was to understand 
recreation use at Lake Hartwell and to explore the possible influence of drought 
conditions on recreation behavior and water conservation.  To understand drought-related 
biophysical impacts at Lake Hartwell further, the researcher also conducted two semi-
structured interviews with limnologists with expertise in the Lake Hartwell ecosystem (M 
length = 1.00 hour) and visited numerous lakeside recreation sites.  Results from Phase 1 
interviews and site-visits, combined with outcomes from the literature review, informed 
measurement approaches and content for questionnaire development and pilot testing in 
Phase 2.      
Phase 2 - Instrument Development 
 In Phase 2 the researcher developed measurement items (following procedures 
outlined by DeVellis, 2003; Noar, 2003), which represent the five distinct constructs in 
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Figure 3.2 (also see Table 3.1 for the items and constructs measured in this study).  All 
items were measured using a seven-point Likert scale.  Since place attachment has been 
extensively measured in recreation resource management, the researcher modified an 
existing scale (Hammitt et al., 2009) to capture three dimensions of lake recreationists’ 
level of place attachment to Lake Hartwell (identity, dependence, and belonginess; 
conceptually 1 = low attachment and 7 = high attachment).  The awareness of drought 
impacts scale measures individual-level awareness of drought-related impacts at Lake 
Hartwell (conceptually represented by 1 = not aware at all and 7 = extremely aware).  
The drought impacts in this scale are largely expressed as descriptions of relatively 
noticeable effects during times of drought at Lake Hartwell.  Environmental concern has 
received consistent measurement attention, and therefore, the researcher modified 
existing environmental concern scales (Schultz, 2001; Snelger, 2006) to fit the context of 
concern for drought impacts at Lake Hartwell and captured three distinct dimensions of 
concern (biospheric, egoistic, and altruistic concern; conceptually 1 = very low concern 
and 7 = very high concern).   
 The researcher used existing regulations, city and state ordinances, and 
suggestions for water conservation in local communities near Lake Hartwell (COC, 
2011a, 2011b; SCDRA, 2000) to develop a scale for water conservation attitudes, which 
includes two dimensions – life-centic and lifestyle water uses (see Table 3.1; conceptually 
1 = highly negative attitude towards water conservation and 7 = highly positive attitude 
towards water conservation).  The items within the lifestyle water conservation dimension 
generally contain water-dependent activities and actions related to an individual’s life 
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style (e.g., watering landscapes, washing a personal vehicle).  These lifestyle are among 
the first restricted and suggested water conservation activities by local communities 
during drought conditions (SCDRA, 2000).  The items selected to measure the life-
centric water conservation dimension are water-dependent activities and actions inside an 
individual’s residence (e.g., bathing, washing dishes).  Local water officials consider 
these activities as effective water conservation behaviors and encourage citizens to 
engage in these conservation activities during drought conditions (COC, 2011a, 2011b).  
By using local and state water restrictions and conservation suggestions as a basis for this 
scale the researcher ensured the attitudes assessed directly reflected the household-level 
changes recommended or requested of local residents during times of drought, allowing 
for an effective and contextually relevant investigation.  At the time of this study, no 
water restrictions (voluntary or mandatory) were in place. 
 The researcher used the literature (cited below) to create the occurrence construct, 
which measures individual beliefs that physical impacts from recent climate change are 
currently happening (ACIA, 2004; Baker, 2001; Chapin et al., 2006; Dai, 2006, 2011; 
Dai, Trenberth, & Karl, 1998; Maibach, Roser-Renouf, & Leiserowitz, 2009; 
Leiserowitz, Smith, & Marlon, 2010; Parmesan, 2006; Parmesan & Gailbraith; Parmesan 
& Yohe, 2003; Pauli, Gottfried, & Grabherr, 1996; USGCRP, 2010).  The anthropogenic 
causation construct measures people’s beliefs that human behaviors at least partially 
contribute to climate change (Dodman, 2009; IPCC, 2007; Maibach, Roser-Renouf, & 
Leiserowitz, 2009; Leiserowitz, Smith, & Marlon, 2010; Philander, 2008; Satterthwaite, 
2008; USGCRP, 2010).  As aggregate measures, a score of 1 conceptually represents a 
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low belief and a score of 7 equals a high belief in occurrence or anthropogenic causation 
(see Table 3.1 for items).   
 Following the identification of items and scales, experts (N = 5) and university 
students in a research methods course (N = 48) reviewed all items and the definitions of 
the constructs for content validity and item clarity.  Suggested edits were incorporated.  
The researcher then conducted a pilot study with Lake Hartwell recreationists (N = 307) 
and through a Confirmatory Factor Analysis (CFA) and Measurement Model Approach 
(using EQS 6.1 software) the researcher assessed factor loadings, measurement variance, 
item independence, and divergent and predictive validity (Brownlee, Hallo, & Smith, 
2010).  The results of the expert review and the pilot study CFA process allowed the 
researcher to select the most effective items based on desirable measurement quality and 
high content validity.  
Phase 3 – Administration of the Instrument 
 Using the final measures developed in Phase 2, the researcher administered a ten-
page anonymous questionnaire to Lake Hartwell recreationists during the summer of 
2010.  The lake level was at optimal or normal pool (USACE, 2011b) and drought 
conditions were limited or not existent during the sampling period (SCCO, 2011b).  The 
researcher used a Stratified Random Probability Sampling Method (Vaske, 2008) at two 
different lakeside recreation areas managed by the USACE.  Both areas included a 
developed campground with lakeside sites, a boat ramp, and a lakeside picnic and 
swimming area.  One randomly selected person per recreation group completed the 
questionnaire at the conclusion of their Lake Hartwell experience.   
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Table 3.1.  Means, standard deviations, and standardized loadings for developed or adapted constructs, 




Rated as agreement on a seven-point likert scale (1-7);
 b
 Robust statistics; 
c
 all standardized 
loadings greater than the listed λ-value; 
d
 composite mean and deviation; λ = standardized factor loading; 
RHO = reliability coefficient RHO is an adjusted Cronbach’s Alpha; SD = standard deviation. 





Belief in climate change (RHO = 0.98)  - - 
Occurrence:  “On average around the earth, I believe the following 
are happening” 
- - 
The areas affected by drought are increasing 0.93 4.75 (2.07) 
Air temperature is increasing 0.94 4.54 (2.09) 
Permanently frozen snow in the arctic is now thawing 0.96 4.62 (2.13) 
Mountain environments are losing snow 0.86 4.53 (2.12) 
The number of flooding events is increasing 0.86 4.84 (2.14) 
Sea level is rising 0.95 4.35 (2.02) 
The amount of ocean ice is decreasing 0.95 4.55 (2.11) 
Anthropogenic causation: “I believe the following contribute to 
changes in climate around the earth” 
- - 
Clear cutting of forests 0.85 5.12 (1.95) 
Driving gas powered automobiles 0.92 4.87 (2.02) 
Burning fossil fuels, such as oil and coal 0.93 4.88 (1.99) 
Airplane travel 0.91 4.43 (1.86) 
Pollution from factories 0.90 5.09 (1.88) 
Clearing land for human use 0.90 5.01 (1.91) 
Awareness of drought impacts   (RHO = 0.91) - - 
“During the last two years I have noticed…” - - 
an increase in the exposed dirt/mud along Lake Hartwell’s shoreline 0.82 5.36 (1.98) 
more boats and docks resting on dirt/mud than in past years 0.88 5.28 (2.00) 
low water levels in Lake Hartwell 0.86 5.82 (1.83) 
some boat ramps closed due to low water levels 0.82 5.51 (2.01) 
Lake Hartwell experienced record low lake levels 0.82 6.08 (1.68) 
Water conservation:  “When water decreases in Lake Hartwell, I think 
local citizens should use less water when…” (RHO = 0.97) 
- - 
Lifestyle activities - - 
watering landscapes (flowers, garden, plants, lawn, etc.) 0.89 5.65 (1.72) 
cleaning decks, walkways, or other hard surfaces 0.91 5.95 (1.65) 
washing possessions (car, boat, etc.) 0.95 5.73 (1.74) 
Life-centric activities - - 
bathing (showers, baths, etc.) 0.94 3.33 (2.12) 
washing household items (dishes, floors, etc.) 0.99 3.28 (2.08) 












 The researcher used a three-step process to address the research questions, 1) data 
preparation, 2) measurement verification, and 3) model testing.  First, to prepare the data, 
the researcher used standard calculations for leverage, kurtosis, and skewness to identify 
statistical outliers and to verify univariate and multivariate normality of the data 
(Tabachnick & Fidell, 2001).  The researcher excluded eight cases from subsequent 
analysis due to extreme violations of multivariate normality and omitted 12 cases for 
large amounts of missing data (i.e., > 50% of the questionnaire; Kline 2011).  The 
researcher applied a standard missing data analysis using EQS 6.1 to identify if the 
missing data points were randomly distributed (‘missing completely at random’ [MCAR] 
not achieved).  Next, the researcher used the Expectation Maximization (EM) Algorithm 
to impute the missing data points (Kline, 2011).  
 During the second step, the researcher verified the measurement properties of 
each construct and its related dimensions using independent CFAs and a Measurement 
Model Approach (Byrne, 2008).  Similar to the pilot study, factor loadings, measurement 
variance, item independence, and divergent validity were assessed.  Recommended fit 
indices were evaluated and five error covariances were added within four different 





 In the third step, the research questions were assessed using Structural Equation 
Modeling (SEM) approaches in EQS 6.1 software.  First, the researcher was interested to 
know if concern for drought impacts fully or partially mediated the relationships between 
place attachment, awareness, beliefs in climate change, and water conservation attitudes 
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(i.e., RQ1; refer to Figure 3.2 for a visual).  Therefore, the researcher compared two 
models, 1) a partially mediated model with direct paths from all independent to 
dependent variables, and 2) a fully mediated model with no direct paths between place 
attachment, awareness, beliefs in climate change and water conservation attitudes.  As 
recommended, the researcher evaluated harm to fit using change in absolute and relative 
fit indices and the Satorra-Bentler χ
2
 Difference Test (SBχ
2
; Bentler, 2005; Byrne, 2008).  
This test is a scaled version of a Standard χ
2 
Difference Test and accounts for any non-
normal distributions in the data.  Byrne (2006) suggests that mediation is possible when 
1) no significant ΔSBχ
2 
is observed between models,
 
2) the relative and absolute fit 
indices are not substantially different between models, and 3) the direct paths from the 
independent variables (i.e., place attachment, awareness, and beliefs in climate change) to 
the dependent variable (i.e., water conservation attitudes) are not statistically significant.  
To further evaluate the potential mediating effect, the researcher used the Sobel Test 
(Sobel, 1992), which calculates the significance of the mediation through evaluation of 
the indirect effects.  The researcher was also interested to know if place attachment, 
awareness, or beliefs in climate change were more influential in influencing water 
conservation attitudes.  Therefore, the primary paths from place attachment, awareness, 
and beliefs in climate change were constrained to be equal and the researcher similarly 
evaluated the ΔSBχ
2
 and the relative and absolute fit indices.  Byrne (2006) suggests 
equality of the paths is confirmed if no significant change is observed in the SBχ
2
 and 




Description of the Sample and Item Responses 
 During Phase 3, the researcher approached 296 lake recreationists and 229 elected 
to participate in the study, yielding a 77% response rate and achieving a 6.48% 
confidence interval at a 95% confidence level.  Standard data cleaning and imputation 
(described previously) resulted in an adjusted N of 209.  The sample consisted of mainly 
white (99.1%) males (55.6%) and females (44.4%) with moderate levels of education 
(38.2% possessed at least a two-year college degree).  The average group size was 3.5 
people (SD = 2.3) the median for annual visits to Lake Hartwell was 4.0, and 64.2% of 
the sample reported visiting Lake Hartwell at least once a year for five consecutive years 
(i.e., 2005-2010).  Almost 97% of respondents reported primary residencies within 150 
miles from Lake Hartwell but only 11% of respondents reported owning property 
bordering Lake Hartwell.   
 Mean responses (displayed in Table 3.1) indicate Lake Hartwell recreationists are 
generally aware of (M item responses ≥ 5.28; SD ≥ 1.68) and concerned about (∑M = 
5.37; ∑M SD = 1.74) drought impacts at Lake Hartwell.  However, beliefs in climate 
change (M item responses ≥ 4.35; SD ≥ 1.86) and place attachment (∑ M = 4.61; ∑ M SD 
= 1.98) scores are more moderate with seemingly higher disagreement among 
respondents.  As expected, water conservation attitudes are not equal among dimensions.  
Specifically, respondents report generally favorable attitudes towards lifestyle water 
conservation practices (M item responses ≥ 5.65; SD ≥ 1.65) but much lower attitudes 
towards life-centric water conservation practices (M item responses ≥ 3.28; SD ≥ 2.08).  
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Additionally, the response variance for life-centric water conservation attitudes is 
numerically higher than lifestyle water conservation attitudes, indicating more 
disagreement among respondents.  In short, it seems the type of potential water 
conservation activities and actions (lifestyle or life-centric) influences respondents’ 
scores on water conservation attitudes. 
Model Structure and Mediation 
 The measurement model produced acceptable levels of fit (see Table 3.2) with 
factor loadings, which exceeded 0.80 for all items.  In addition, the measurement model 
did not contain any cross-loadings of items or error covariances traversing dimensions or 
factors, indicating appropriate item independence and high convergent validity.  The 
ΔSBχ
2
 between the partially and fully mediated models was not significant (p = 0.29) and 
no substantial change in fit indices or measurement properties were observed.  
Furthermore, the direct paths from place attachment, awareness, and beliefs in climate 
change to water conservation attitudes were not significant (p > 0.05).  These finding 
suggests concern for drought impacts at Lake Hartwell may potentially mediate the 
relationships between place attachment, awareness, beliefs in climate change, and water 
conservation attitudes (displayed in Figure 3.3).  Place attachment, awareness, and beliefs 
in climate change account for approximately 36% of the variance for concern.  Both 
dimensions of water conservation attitudes were significantly predicted by the model 
with direct paths from concern (R
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difference calculated using the Satorra-Bentler Scaled Chi-Square adjusted 
difference test (Satorra & Bentler, 2001); CFI = comparative fit index; df = degrees of freedom; NNFI = 
non-normed fit index; n.s. = not statistically significant at p < 0.05; RMSEA = root mean square error of 
approximation; SBχ
2
 = Satorra-Bentler Scaled Chi-Square.* p < 0.05 
 
 The results of the Sobel Test ([Sobel, 1982] which tests for the significance of the 
indirect paths and is used  to confirm mediation effects) indicates that the indirect effects 
of place attachment, awareness of drought impacts, and beliefs in climate change on 
lifestyle and life-centric water conservation behaviors (as mediated through concern) was 
significant (p < 0.05).  The strength and significance of the indirect paths is displayed in 
Table 3.3.  In summary, the result of the Sobel Test suggest that place attachment, 
awareness, and beliefs in climate change all influence water conservation attitudes, but 
only indirectly through their influence on a person’s concern for drought impacts.  
Therefore, concern for drought impacts plays a pivotal role in this local context.  
Specifically, when considering water conservation, it is not enough to be aware, attached 
to an impacted site, or have positive beliefs in climate change; one must also possess 





















Measurement model 0.960 0.956 0.049 1236.14* (829)  - 
Partially mediated model 0.959 0.955 0.049 1255.21* (836)  - 
Fully mediated model 0.959 0.956 0.049 1262.82* (842)  7.32 (6) n.s. 
Test of research question 
two (constrained model) 
0.959 0.956 0.049 1265.28* (844) 2.46 (2) n.s. 
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 based on unstandardized coefficients; A = awareness of drought impacts; BC = beliefs in climate 
change; PA = place attachment; WC/LC = water conservation: life-centric; WC/LS = water conservation: 
lifestyle.  p < 0.05 




STD error of 
mediating effect 
Z 
PA       C       WC/LC 0.10 0.04 2.81* 
PA       C       WC/LS 0.10 0.04 2.56* 
A         C       WC/LC 0.19 0.05 3.74* 
A         C       WC/LS 0.17 0.05 3.21* 
BC      C        WC/LC 0.16 0.04 3.82* 
BC      C        WC/LS 0.15 0.07 3.25* 
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Figure 3.3.  Fullly mediated model for lake recreationists’ attitudes towards water conservation.  
a
 robust statistics; B = unstandardized coefficient; β = 
standardized coefficient;  CFI
 a
 = 0.959; NNFI
 a
 = 0.956; r = standardized relationship; RMSEA
 a




 = 1262.82* 
























belonginess) β = 0.23
(B = 0.16*; SE =  0.05)  
β = 0.34 




β = 0.36 
(B = 0.25*; SE =  0.05)  
β = 0.42 
(B = 0.29*; SE =  0.06)  
β = 0.49 
(B = 0.65*; SE =  0.11)  
r = 0.22* 
(covariance = 0.54*; 
SE =  0.19)  
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 Beyond understanding the mediation effects, there is another important element to 
note about this model.  The variance accounted for by the model in the lifestyle (R
2
 = 
0.24) versus life-centric water conservation attitudes (R
2
 = 0.14) differ numerically (see 
Figure 3.3).  As noted previously, the item responses for these dimensions also differed 
(Table 3.1) and it appears the mediated relationships described above account for more 
explanation in regards to attitudes for lifestyle rather than life-centric water conservation 
activities.  However, the path coefficients between concern for drought impacts and the 
two different dimensions of water conservation attitudes are statistically equal (ΔSBχ
2 
= 
0.15; p = 0.70).  This finding suggests that although the modeled relationships account 
for different levels of variance across dimensions of water conservation attitudes, the 
relationships between concern and the two different dimensions of water conservation 
attitudes are not significantly different.  Therefore, the results suggest that concern about 
local drought impacts is equally important to both lifestyle and life-centric water 
conservation attitudes. 
Equality of Place Attachment, Awareness, and Beliefs in Climate Change 
 Since place attachment, awareness, and beliefs in climate change influence 
attitudes towards water conservation indirectly through concern, it is important to 
understand if these three antecedents influence concern equally.  An analysis of the 
ΔSBχ
2 
to test the equality of contributions from place attachment, awareness, and beliefs 
in climate change showed no significant differences (p = 0.28; see Table 3.2).  This 
indicates all three of these constructs contribute equally to concern, which ultimately 
contributes to water conservation attitudes.  Therefore, place attachment, awareness, and 
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beliefs in climate change all have explanatory power but one is not necessarily more 
important than another in this context.  In short, beliefs in climate change are potentially 
important contributors to concern for drought (and ultimately water conservation 
attitudes) but these global level beliefs are not any more influential than place attachment 
to a drought influenced site or awareness of local drought-related impacts.   
Discussion 
 This study identified how place attachment, awareness of drought impacts, and 
beliefs in climate change influenced concern for drought impacts and water conservation 
attitudes.  The researcher also investigated if any one of these constructs was more 
influential towards concern for drought impacts and water conservation attitudes.   
   Results indicate local-level concern for drought impacts is quite important and 
fully mediates the relationships between place attachment, awareness of drought impacts, 
beliefs in climate change, and water conservation attitudes.  Therefore, without the 
presence of concern for local impacts, the direct influence of place attachment, local level 
awareness (e.g., drought impacts), and global level beliefs (e.g., global climate change) 
on site-specific pro-environmental attitudes (e.g., water conservation) may be negligible.  
Since concern for drought impacts played a pivotal role in influencing water conservation 
attitudes, it may be advantageous for water resource professionals to identify ethical and 
responsible pathways to elicit concern using intentional messaging and education.  One 
potentially cost-effective and efficient method to increase concern is to encourage 
participation in leisure activities (e.g., lake recreation) with local nature-based resources 
(e.g., a local lake).  These interactions may continue or instill place attachment and 
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provide opportunities to educate publics about local impacts, which may ultimately 
increase awareness – another antecedent of site-specific concern for drought.   
 The lack of a direct path between place attachment and water conservation 
attitudes provides new contributions to understanding the role of place attachment in 
conservation initiatives.  Specifically, this study indicates the relationship between place 
attachment and pro-environmental attitudes or behavior may not be as simple or 
straightforward as previously suggested (e.g., Halpenny, 2010; Ramkisson et al., 2011).  
As a result of this study, the researcher concludes the role of place attachment in 
influencing water conservation attitudes is potentially contextual, and may result from the 
interplay between local conditions, the targeted conservation behavior or attitude, and is 
possibly confounded by numerous other variables (e.g., personal norms, size of 
household, education, and size of property).  
 The lack of direct relationships between awareness and water conservation 
attitudes aligns well with the previous literature (previously reviewed); supporting the 
notion that awareness alone regarding an environmental issue is often not enough to 
promote attitudinal or behavioral change.  However, the influence of beliefs in climate 
change provides new information that adds to the existing literature.  First, the findings 
indicate beliefs in climate change are potentially important even in this local context 
because positive beliefs in climate change occurrence and anthropogenic causation 
influence concern for local level drought impacts.  Conversely, the results also suggest 
beliefs in climate change are potentially a negligible factor when considering their direct 
relationships to local level water conservation attitudes.  Therefore, the researcher 
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concludes beliefs in climate change are potentially important to measure and include in 
this type of investigation but researchers (and managers) should pay specific attention to 
the degree of their actual influence.  
 This study further extends the literature by identifying place attachment, local 
level awareness (e.g., drought impacts), and global beliefs (e.g., global climate change) 
all equally contribute to concern for drought impacts (and ultimately water conservation 
attitudes).  Previous researchers have not tested all three of these constructs in one model 
and the results suggest that although each one is important, not one construct is more 
influential than another.  As documented by Gardner and Stern (2002) a complex 
interplay of interacting variables, including temporal and spatial elements, influence 
attitudes towards environmental issues.  Therefore, the equality of the relationships 
discovered in this study may not be consistent across different sites, populations, and 
periods.  Regardless, the influence of these three constructs may provide local-level water 
resource managers with possible avenues to concentrate efforts.  For example, water 
resource professionals may use any of these three constructs as a platform to engage 
publics about water conservation and drought.  Specifically, educational materials or 
prescriptive messaging could be designed to increase awareness of local drought impacts, 
the relationship between local conditions and global climate change, and the importance 
of place-based interactions.   
 In this study, respondents reported substantially lower attitudes towards life-
centric (bathing and washing dishes) versus lifestyle conservation behaviors (watering 
lawns, washing hard surfaces and possessions).  Previous research generally supports this 
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finding, which indicates conservation behaviors that place more perceived burden on 
existing behavioral patterns may be more difficult or slow to change (Clayton & Myers, 
2009).  Therefore, this finding appears logical and requires consideration from local-level 
water resource managers.  Specifically, special attention should be paid to the attitudinal 
differences toward water conservation measures central to someone’s life (e.g., 
showering, washing dishes) as opposed to someone’s lifestyle (e.g., watering a lawn).  
Therefore, water restriction policies should perhaps concentrate on lifestyle water use 
restrictions and suggestions first.   
 Although, this study provides probable management implications and potentially 
contributes to our collective understanding of the elements influencing water 
conservation attitudes, limitations do exist.  First, this investigation is highly contextual 
(both a strength and a limitation) and although the methods and measurements are easily 
transferrable, the results may not generalize to other settings and populations.  Second, 
the water conservation attitudes used in this study do not imply a willingness to conserve 
water and should not be used as a proxy for actual water conservation behaviors.  Third, 
the researcher did not analyze the relationships between the dimensions of place 
attachment (identity, dependence, belonginess) and the dimensions of concern (egoistic, 
biospheric, altruistic), which may lend additional insight into the structure of these 
relationships.  Fourth, it is likely alternative well-fitting models exist (that are statistically 
valid and conceptually defensible) in addition to the one explored here, which provides 
opportunities for additional investigation.  Such additional investigations should be 
explored with conceptual and theoretical insight based on the existing literature.  Finally, 
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the researcher did not include numerous variables with potential to influence water 
conservation attitudes in the model (e.g., social and collective norms, perceived 
behavioral control, and perception of personal responsibility).   
Conclusion 
 As increasing drought conditions continue to influence many places in the world 
(Dai, 2011), it is important to understand a wider range of factors influencing water 
conservation attitudes.  An increased understanding of local level interactions with 
drought-impacted resources has the capacity to inform water management policy and 
communication (Cooke et al., 2005).  This study found that site-specific concern for 
drought impacts fully mediated the relationships between place attachment, awareness of 
drought impacts, beliefs in global climate change, and water conservation attitudes.  
Additionally, the contributions of these three antecedents of concern were identified to be 
statistically equal; one is not more important than another.  Furthermore, respondents 
expressed more favorable attitudes towards lifestyle versus life-centric water 
conservation behaviors.  Contextual investigations, such as this, that use variables not 
traditionally included in conservation behavior studies can potentially improve our 
understanding of the confluence between society, psychosocial elements, and resource 
consumption.   
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CHAPTER 4 
PLACE ATTACHMENT AND MARINE RECREATIONISTS’ ATTITUDES 
TOWARDS PRPOSPOSED OFFSHORE WIND ENERGY DEVELOPMENT 
 Offshore wind energy initiatives are increasingly prevalent and cited by 
developers and agencies as viable avenues to provide energy for a growing population, 
increase energy security, and mitigate global climate change (Devine-Wright, 2011; 
Pasqualetti, 2011).  In 2010, the U.S. Department of the Interior (USDOI) released their 
“Smart from the Start” program intended to facilitate siting and construction of wind 
energy along the U.S. eastern seaboard.  In 2012, the Bureau of Ocean Energy 
Management (BOEM) announced new wind energy leases in Maryland, Virginia, New 
Jersey, and Delaware (Clayton, 2012).  Also in 2012, the largest offshore wind farm (102 
turbines producing 367.2 megawatts) was launched in the United Kingdom (REM, 2012).  
The BOEM anticipates future commercial leases along the eastern seaboard and the 
USDOI reports a high commitment to continue initiatives that accelerate the siting, 
leasing, and construction of new offshore wind energy projects (Clayton, 2012). 
 Public involvement processes aimed to assess project support from community 
stakeholders are standard in offshore wind energy planning and are often legally required 
prior to actual development (Ellis, Barry, & Robinson, 2007; Pasqualetti, 2011).  
Although these assessments are approached from varying perspectives and methods 
(Devine-Wright, 2005), most studies have used public opinion polling to identify the 
levels of acceptance for proposed projects within a community or region (Szarka, 2006; 
Wolsink, 2000).  Often missing from these assessments are focused investigations into 
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subpopulations that may be more sensitive to development or more positively or 
negatively affected by offshore wind energy development than the general public (Ellis, 
Barry, & Robinson, 2007).  One relevant subpopulation is marine recreationists (e.g., 
boaters, anglers, SCUBA divers) because they may frequently use and enjoy the offshore 
waters proposed for turbine siting. 
 Concurrently, many locations cited as ‘ideal’ for offshore wind energy projects 
are close to important marine recreation resources, including tourism destinations 
(Gamboa & Munda, 2007).  Marine recreationists engage in activities such as general 
beach use, boating, angling, or SCUBA diving in many of the areas proposed for offshore 
wind energy and often seek out these areas for their unique site attributes, such as 
unobstructed waters and viewsheds (Woosnam, Jodice, Von Harten, & Rhodes, 2008).  
For example, the approved Cape Wind project in Massachusetts proposed siting 132 
turbines in the shallow waters of Horseshoe Shoal (Nantucket Sound; Firestone & 
Kempton, 2007), an area highly frequented by recreational boaters and tourists (CCHFA, 
2009).  Additionally, people often return to nature-based recreation areas repeatedly to 
experience the benefits derived from recreation activities (Manning, 2011).   
 Because of this repeated activity involvement in one location, recreationists often 
develop strong emotional and cognitive connections with a specific place (i.e., place 
attachment or place bonding; Hammitt, Kyle, & Oh, 2009).  The strength and type of 
these bonds can lead to varying levels of acceptance for proposed recreation resource 
management actions (Kyle, Graefe, & Manning, 2004), such as support or opposition for 
offshore wind energy development (Devine-Wright & Howes, 2010).  Development 
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action or even proposed wind energy projects may interrupt or potentially enhance these 
place-based bonds (Devine-Wright, 2009).  Furthermore, high place attachment may lead 
to increased opposition or support for offshore wind energy, which could result in civic 
actions that could decrease or promote project success (e.g., voting, attending public 
meetings, writing opinion articles; Devine-Wright, 2005; 2009; Devine-Wright & Howes, 
2010).  Therefore, evaluating and identifying marine recreationists’ levels of place 
attachment may help explain any variation in their opposition and support for offshore 
wind energy, and their potential civic action in response to proposed projects. 
 Although, offshore wind energy development is increasing, and development 
often converges with marine recreation resources where place-based bonds develop, there 
are limited investigations of marine recreationists’ attitudes towards proposed offshore 
wind energy development.  Furthermore, researchers have not created, tested, and 
validated scales to capture marine recreationists’ levels of opposition and support towards 
offshore wind energy development.  Such scales are critical since offshore wind energy 
development is increasing and researchers, recreation resource managers, and developers 
may need accurate and reliable measures to assess marine recreationists’ opinions.  
Additionally, the concept of place attachment has not been used within a recreationist 
subpopulation to explain levels of opposition and support towards offshore wind energy.  
Therefore, the purpose of this study is threefold: 1) to develop a scale to accurately and 
reliably measure marine recreationists’ attitudes towards offshore wind energy, 2) to 
evaluate marine recreationists’ acceptance of proposed offshore wind energy 
development across two coastal communities, and 3) to identify how marine 
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recreationists’ place attachment relates to opposition and support for offshore wind 
energy development. 
Literature Review 
 Attitudes towards renewable energies and support or opposition for pro-
environmental initiatives can vary within and across regions and cultures (Clayton & 
Myers, 2009; Gardner & Stern, 2002; Pasqualetti, 2011).  Additionally, attitudes towards 
offshore wind energy may be different from attitudes towards other renewable energies, 
including onshore wind energy (Kempton, Firestone, Lilley, Rouleau, &Whitaker, 2005)   
Therefore, we first review the research within the U.S. to provide an overview of 
attitudes towards domestic offshore wind energy development.  Because the amount of 
U.S. studies is limited, this portion of the review mostly contains results from the 
proposed Cape Wind Project in Massachusetts.  Second, the more prevalent international 
literature is reviewed to provide background and rationale for including place attachment 
as a concept to help explain support and opposition towards offshore wind energy 
development. 
Attitudes towards Offshore Wind Energy Development in the U.S. 
 Although assessments of attitudes towards offshore wind energy outside of the 
U.S are abundant (e.g., Devine-Wright, 2005; Ellis, Barry, & Robinson, 2007; Eltham, 
Harrison, & Allen, 2008; Graham, Stephenson, & Smith, 2009; Haggett, 2008; 
Hindmarsh & Matthews, 2008; Moller, 2006; Pasqualetti, 2011; Warren, Lumsden, 
Down, Birnie, 2005; Warren & McFadyen, 2010), studies investigating the opinions of 
U.S. residents are limited.  Historically, proposals to alter near-shore waters in the U.S. 
 83 
by installing manufactured industrial objects have raised opposition among coastal 
residents (Firestone, Kempton, & Krueger, 2009).  In the U.S., the most well known 
example of opposition towards offshore wind energy is the case of ‘Cape Wind’ in the 
Nantucket Sound of Massachusetts.  Results from questionnaires administered during the 
Cape Wind proposal period (2004-2005) indicated that 42.4% of citizens opposed the 
project, 24.6% supported the project, and approximately one third (32.3%) were 
undecided (Firestone & Kempton, 2007).   
 A variety of reasons may contribute to opposition of offshore wind energy in the 
U.S.  Most of the objection to Cape Wind pertained to the potential aesthetic impacts in 
the area due to the visibility of the towers from shore (Kempton et al., 2005).  DeSantis 
and Reid (2004) concluded Massachusetts residents cited aesthetic impacts as the most 
reported reason to oppose offshore wind energy.  Firestone and Kempton (2005) report 
that 72% of respondents believed that Cape Wind would have a negative impact on 
aesthetics and this belief contributed directly to respondent’s level of support.  Wolsink 
(2007) indicates that stakeholders’ perception of potential impacts on landscapes is the 
strongest determinant of acceptance of offshore wind energy projects.  This is potentially 
important when discussing marine recreationists who often indicate that viewscapes are 
important to their coastal experiences (Oh, Draper & Dixon, 2009).      
 Although aesthetic impacts may contribute to opposition, U.S. citizens also 
believe wind energy can create environmental impacts, which is often related to 
opposition towards offshore wind energy (Firestone, 2007; Kempton et al., 2005).  In the 
case of Cape Wind, DeSantis and Reid (2004) found that other than aesthetic impacts, 
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environmental concerns were reported most often and some respondents reported 
perceived potential damage to wildlife, conservation, and fishing as additional reasons for 
opposing the project.  Firestone & Kempton (2007) found a large percentage of 
respondents were opposed to Cape Wind because of the perceived potential negative 
impacts to bird life (48%) and marine life (44%).  In addition, 57% of respondents 
reported that if the project harmed marine life then they would support the project “much 
less” (Firestone & Kempton, 2007).   
 Other researchers suggest that some U.S. citizens oppose proposed offshore wind 
energy projects because of the belief it will harm the local economy.  For example, 
Massachusetts residents (N = 501) of six coastal towns designated for offshore wind 
energy expected a 10.9% decrease in their property values if wind development occurred 
(Haughton, Giuffre, & Barrett, 2003).  These researchers also found that approximately 
22% of respondents were willing to pay $286 each to prohibit the placement of wind 
turbines in near shore waters.  Firestone & Kempton (2007) reported that respondents 
cited perceived negative impact to property values (48%) and businesses (42%) as two 
economic reasons to oppose Cape Wind.  These findings do not indicate that wind energy 
would harm local economies, but instead only identify that some local residents perceive 
a potential negative economic impact.   
 Studies investigating attitudes towards offshore wind energy in the U.S. also cite 
numerous reasons that citizens support proposed projects.  A primary reason is the 
perception that offshore wind energy provides clean and renewable energy.  For example, 
55% of voters sampled in Massachusetts supported proposed projects because they 
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thought it would to generate clean energy (ODC, 2002).  Other researchers investigating 
Massachusetts residents suggest similar results, finding that 43.6% of respondents 
support proposed projects because it is perceived to be a clean alternative or renewable 
energy (DeSantis & Reid, 2004).   
 Support is also attributed to economic/cost reasons, general environmental 
reasons, and to decrease dependence on foreign derived fossil fuels (DeSantis & Reid, 
2004).  Semi-structured interviews (Kempton, Firestone, Lilley, Rouleau, & Whitaker, 
2005) revealed that pollution prevention and energy independence from foreign sources 
were cited most frequently by respondents as reasons to support offshore wind energy.  A 
portion of this information is supported by Firestone & Kempton (2007) who indicate 
that 24% of respondents supporting Cape Wind did so because of the perception that 
offshore wind energy would improve air quality and 37% supported the project to 
decrease dependence on foreign oil.   
 We uncovered no studies that investigated marine recreationists’ specifically, and 
their support or opposition for offshore wind energy development.  However, 54% of 
respondents who reported opposition to Cape Wind, indicated one of their reasons for not 
supporting the project was the perceived potential impact to recreational boating 
(including fishing and yachting; Firestone & Kempton, 2007).  This finding suggests that 
marine recreation considerations may strongly contribute to support or opposition, which 
provides further justification for investigating marine recreationists as a distinct 
subpopulation within wind energy studies. 
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 In addition to the Cape Wind studies, an investigation of the potential influence of 
offshore wind energy on beach tourism in Delaware uncovered three major findings 
(Blaydes, Firestone, & Kempton, 2008).  First, potential for loss of beach tourism due to 
near shore wind facilities does exist, but the prospective loss is less than a fossil fuel 
plant located the same distance away.  Secondly, tourists’ potential opposition may 
diminish with the facility’s increasing distance from shore.  Third, 44.4% of tourists 
expressed interest in taking a boat tour to an offshore wind facility and 65.7% reported 
they were likely to visit a new or different beach to view an offshore wind farm (Blaydes, 
Firestone, & Kempton, 2008).  The researchers conclude that although offshore wind 
energy has the capacity to influence tourist behaviors in a undesirable ways (e.g., 
displacement), “…an offshore wind farm could pave the way for new tourist activities 
and services, such as a visitor center and opportunities for marketing the offshore wind 
site beyond the state, in addition to offshore wind boat tours…” (Blaydes, Firestone, & 
Kempton, 2008, p. 18).   
 Generally, the literature indicates that a variety of potential factors may contribute 
to someone’s category and level of opposition and support for offshore wind energy 
(Firestone & Kempton, 2007).  Recently, place attachment has been increasingly 
discussed in the literature as one potential element that could explain support or 
opposition (Devine-Wright & Howes, 2010).  The following section reviews the potential 




Place Attachment and Attitudes towards Renewable Energies 
 Place attachment is described as the emotional and cognitive connections between 
a person and a place (Altman and Low 1992) and often contains sub-dimensions of place 
identity, dependence, belonginess, social relationships, rootedness, and affect (Devine-
Wright and Clayton 2010; Hammitt, Kyle, & Oh, 2009; Kyle, Graefe, & Manning, 2005).  
Place attachment has been studied extensively for the last few decades by many 
disciplines, including but not limited to geography, environmental psychology, and 
natural resource management (e.g., Altman and Low 1992; Guiliani and Feldman 1993; 
Gustafson 2001; Hammitt et al.,  2009; Scannell and Gifford 2011).  Place attachment has 
been of particular interest among recreation resource managers and researchers (see 
Manning, 2011 for a review) because outdoor recreationists often form special bonds 
with the areas they frequent (Hammitt, Kyle, & Oh, 2009; Kyle, Bricker, Graefe, & 
Wickham, 2004).   
 Researchers propose that place attachment has great capacity to explain an 
individual’s level of opposition or support for community-based renewable energy 
projects (Devine-Wright, 2009; Devine-Wright & Howes, 2010; McLachlan, 2009), but it 
has not been used to explore marine recreationists’ acceptance of offshore wind energy.  
McLachlan (2009) claims that companies involved in renewable energy development 
should consider a community’s place-based bonds and attachments during the project 
planning stage.  This proposition is also supported in natural resource management, 
which often advocates for incorporating place attachment into recreation resource 
planning efforts (Kyle, Mowen, & Tarrant, 2004; Stedman, 2002).  However, the 
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relationship between place attachment and support or opposition for wind energy is not 
fully understood in the renewable energy literature (Devine-Wright & Howes, 2010). 
 In community-based samples, previous researchers often cite a negative 
relationship between place attachment and support for renewable energy development 
(Devine-Wright & Howes, 2010; Stedman, 2002; Vorkinn & Riese, 2001).  However, 
high place attachment will not necessarily always lead to higher opposition for 
development, and place attachment may not predict acceptance of development in the 
same manner across all settings and all communities.  Devine-Wright (2009) attributes 
this lack of consistent prediction to a variety of factors, including how respondents 
interpret the potential changes to the area from a proposed project.  Therefore, not only is 
place attachment proposed as a viable explanation for acceptance of offshore wind 
energy, its relationships to opposition and support may vary within or across 
communities, groups, or regions.  This is particularly important to this current 
investigation where different communities with different groups of marine recreationists 
are compared.  
 Place attachment was first used to understand public opinions regarding 
renewable energies in a study in Norway focused on hydropower development.  
Researchers concluded that place attachment predicted 20% of the variance in attitudes 
towards energy development, which exceeded the explanatory power of socio-
demographic variables (Vorkinn & Riese, 2001).  In addition, the higher levels of place 
attachment led to more negativity towards the proposed development but the type of 
place attachment variable also differed in direction and size.  Specifically, strong 
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attachment to the ‘natural area’ produced opposition to the project, but attachment to the 
‘municipality’ was related to project support (Vorkinn & Riese, 2001). 
 Devine-Wright & Howes (2011) used the concept of place attachment to examine 
and explain acceptance of offshore wind energy across two different communities.  The 
results of this study indicate that different patterns exist between place attachment and 
acceptance across communities.  Specifically, one community displayed significant 
relationships between place attachment and acceptance, but this relationship did not exist 
in the second community.  Devine-Wright & Howes (2011) attributed these differences to 
the potential lack of engagement from community members and if residents interpreted 
their environment as a ‘fit’ for offshore wind energy.  These authors concluded that more 
complex analytical tools, such as structural equation modeling, should be employed, and 
that more studies are needed to determine the relationships between place attachment and 
acceptance of offshore wind energy.   
Study sites and proposed projects 
 Approximately four years of wind resource testing and ocean floor evaluations in 
the State of South Carolina resulted in the selection of two coastal communities optimally 
suited for offshore wind energy: 1) North Myrtle Beach, South Carolina (NMB), and 2) 
Georgetown, South Carolina (GTN).  Both are located in the northern coastal region of 
the state and although these two coastal communities are approximately 50 miles driving 
distance from each other, they differ in many ways.  First, the size of resident population 
differs between the two (GTN = 8,441; NMB =16,221) as well as the median household 
income (GTN = $29,831; NMB = $48,707) and race (GTN White/Black = 44.5%/48.1%; 
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NMB White/Black = 89.9%/2.5%; CDNMB, 2011; CDGTN, 2011).  In addition to 
demographics, perhaps the most pronounced difference between the two communities is 
that the NMB area is commercially developed for mass tourism and the GTN area is 
positioned within a series of a protected estuary with limited tourist infrastructure.  
Although each place hosts tourism and marine recreation activities (e.g., angling, 
boating), the amount of tourism development and setting attributes are very different.  
For example, NMB has high-rise condominiums, long fishing piers extending from shore, 
and relatively noticeable billboards targeting tourists.  GTN has generally unobstructed 
viewsheds, no high-rise buildings, and a relatively undisturbed natural seascape. 
 Despite these differences, proposed offshore wind energy in each location is 
similar.  In both NMB and GTN, Santee Cooper, Inc. (the SC State Energy Corporation) 
has proposed the potential placement of 3-4 turbines approximately 3.5-7 miles from 
shore.  According to Santee Cooper, Inc., each turbine would extend approximately 300 
feet above the surface of the water and would provide power to the SC coastal region.  In 
both locations, turbines would be visible to marine recreationists in a variety of locations 
(e.g., beaches, offshore waters).      
Research Questions 
 Based on the review of the literature, more research is needed to identify the role 
of place attachment in explaining acceptance for offshore wind energy initiatives.  
Additionally, researchers have not explicitly investigated marine recreationists as a 
distinct subpopulation to explore these relationships.  These apparent research gaps, as 
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well as the needs of community and state officials for information about marine 
recreationists support and opposition, led to the following research questions: 
RQ1:  What is the measurement performance and reliability of a scale used to measure 
marine recreationists’ opposition and support for offshore wind energy across 
different communities and groups? 
RQ2:  What are the differences in marine recreationists’ levels of opposition, support, 
and place attachment between two different coastal communities? 
RQ3:  Within each coastal community, does marine recreationists’ place attachment 
influence their support or opposition for offshore wind energy development?   
RQ4:  Does place attachment influence support and opposition similarly for marine 
recreationists in two different communities?   
RQ5:  Within a community, does the level of marine recreationists’ place attachment 
influence support and opposition with equal strength? 
Methods 
 For a guiding framework, the researcher chose an exploratory mixed methodology 
(Creswell & Plano Clark, 2011; Greene, Caracelli, & Graham, 1989) with three 
connected phases (i.e., Exploratory Sequential Design; Creswell, Plano, Clark, Gutmann, 
& Hanson, 2003).  First, in Phase 1, the researcher conducted interviews with marine 
recreationists, local citizens, tourists (non-county residents visiting the area), and wind 
energy experts from both communities.  Next, based on Phase I results the researcher 
developed a measurement instrument (Phase 2), which in Phase 3 was administered to 
marine recreationists in both the GTN and NMB areas.  This sequential process (i.e., the 
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Instrument Development Variation; Creswell & Plano Clark, 2011) was selected because 
1) not all quantitative measures or instruments for the phenomenon under investigation 
were available, 2) some variables were unknown, and 3) due to the novelty of the 
investigation, numerous frameworks or theories could be applied (Morgan, 1998; Morse, 
1991).   
Phase 1 – Interviews 
 During Phase 1, the researcher conducted semi-structured individual interviews 
(M length = 50 minutes; N = 17) using a modified Seidman Approach (Seidman, 2006) to 
understand the variety of opinions (i.e., opposition and support) regarding proposed wind 
energy development in the region and both communities.  The researcher used purposeful 
sampling to select participants representing a diversity of viewpoints across numerous 
respondent categories related to the areas’ marine recreation (Creswell, 2007; see Table 
4.1 for specific respondent categories).  The researcher audio-recorded each interview to 
identify response patterns through Open-Topic coding (Creswell, 2007; Richards & 
Morse, 2007).  As an outcome, the results from Phase 1 informed measurement 
approaches for a paper questionnaire with quantitative measurements developed in Phase 


















Notes.  N = 17; an individual respondent may have membership in multiple categories   
 
Phase 2 - Instrument Development 
 During Phase 2, the researcher developed measurement items (following the 
process recommended by DeVellis, 2003 and Noar, 2003), which represent two related 
domains regarding attitudes towards proposed offshore wind energy development: 
support and opposition.  The researcher used Phase 1 results to identify six main 
categories of support for proposed offshore wind energy in the region:  1) to increase  
energy independence, 2) to help the environment, 3) to benefit future generations, 4) to 
improve marine habitat, 5) to provide a positive reputation for the area, and 6) to improve 
the local economy.  Phase 1 results also indicated five main categories which may 
contribute to opposition of proposed offshore wind energy in the region: 1) a decrease in 
scenic beauty, 2) lack of energy productivity, 3) damage to the marine environment, 4) 
displacement of visitors/tourists, and 5) harm to the local economy.  Finally, each 
category for support and opposition was developed into items and ultimately measured 
using a seven-point Likert scale (1 = completely disagree, 7 = completely agree).  Table 
4.2 displays the items and the basic psychometric properties for the related constructs of 
support and opposition. 
Respondent category Respondents 
Beach side residents 4 
Marine recreationists (e.g., beach users, anglers, sailors, SCUBA divers) 14 
Community leaders 4 
Marina managers and operators 2 
Researchers and assistants involved in marine resource management 3 
Resort owners and managers 4 
Tourists (non-county residents visiting the area) 4 
Regional wind energy leaders 6 
 94 
 The researcher adapted previously validated measures (specified below) to the 
context of each community and its marine recreation resources to measure a second order 
factor of place attachment.  Specifically, the second order factor of place attachment 
reflected three related first order dimensions:  1) place identity (Hammitt, Kyle, & Oh, 
2009; Kyle, Graefe, & Manning, 2005; Raymond, Brown, & Weber, 2010), 2) place 
dependence (Hammitt, Kyle, & Oh, 2009; Kyle, Graefe, & Manning, 2005; Raymond, 
Brown, & Weber, 2010), and 3) community social attachment (Brehm, Eisenhauer, & 
Krannich, 2004; Devine-Wright, 2011; Raymond, Brown, & Weber, 2010).  Similar to 
the items for opposition and support, each place attachment item was measured using a 
seven-point Likert scale (1 = completely disagree, 7 = completely agree).  Table 4.3 
displays the items and the measurement characteristics for place attachment and its three 
dimensions. 
    Following the identification of items and scales, experts (N = 4) reviewed all 
items and the definitions of the constructs for content validity and item clarity.  To further 
assess item clarity and conceptual agreement, the researcher conducted a pilot study with 
state residents, visitors to the region, and other recreationists (N = 32).  Each respondent 
in the pilot study provided written and verbal feedback to communicate their 
understanding of the items used to measure support, opposition, and place attachment.  
The researcher used the results of the expert review and the pilot study to guide slight 
revisions in item wording to improve readability and clarity.  
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Notes.  . 
a 
Rated as agreement on a seven-point Likert scale (1 = completely disagree, 7 = completely agree);  λ = standardized factor loading;  
CFI = Comparative Fit Index; df = degrees of freedom; GTN = Georgetown, SC; NMB = North Myrtle Beach, SC; NNFI = Non-Normed Fit 
Index; RMSEA = Root Mean Square Error of Approximation; SB χ
2
 = Satorra-Bentler Scaled Chi-Square; SD = standard deviation; SRMR = 
Standardized Root Mean Squared Residual;  * p < 0.05 
Construct and items 
a
 GTN λ Mean
a
 (SD) NMB  λ Mean
a
 (SD) 
Support for potential offshore wind energy development  (Support)  
“I support offshore wind energy in this area because I think it will…” 
    
Increase energy independence (from foreign sources, produce own energy) 0.95 5.45 (1.99) 0.94 5.95 (1.42) 
Help the environment (prevent pollution, decrease reliance on fossil fuels) 0.96 5.43 (1.95) 0.94 5.96 (1.42) 
Benefit future generations (help the community into the future) 0.96 5.36 (1.97) 0.95 6.04 (1.37) 
Improve the marine habitat for fish (attract fish, improve recreational fishing) 0.85 4.95 (2.01) 0.81 5.67 (1.52) 
Give the area a positive reputation (new reason for people to visit, be a green energy 
leader) 
0.92 4.92 (2.06) 0.90 5.73 (1.46) 
Improve the local economy (more jobs, new businesses, increase property values) 0.90 4.88 (2.01) 0.86 5.62 (1.47) 
Opposition for potential offshore wind energy development  (Opposition)  
“I oppose offshore wind energy in this area because I think it will…” 
   
 
Decrease scenic and natural beauty (harm ocean views, be a visual eye-sore) 0.91 3.72 (2.24) 0.92 3.37 (2.03) 
Ultimately, not be as productive as promised (only produce when wind is blowing, 
not meet energy demands) 
0.89 3.69 (2.12) 0.91 3.39 (1.89) 
Negatively influence the marine environment (harm animals/plants, harm natural 
cycles) 
0.87 3.32 (1.98) 0.93 
3.23 (1.98) 
Drive visitors away from the area 0.94 3.14 (2.06) 0.93 3.01 (1.94) 
Harm the area’s economy (job loss, repel new businesses, decrease property values) 0.90 2.95 (1.95) 0.91 2.93 (1.90) 
Standardized covariance between support and opposition - 0.78 - - 0.43 - 
 GTN  NMB  
CFI  0.976 - 0.963 - 
NNFI  0.969 - 0.951 - 
RMSEA 0.082 - 0.074 - 
SBχ
2
 (df) 145.05* (42)  121.60* (42)  
SRMR 0.023 - 0.024 - 
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Rated as agreement on a seven-point Likert scale (1 = completely disagree, 7 = completely agree); 
b, c
 error covariance between items 
with matching superscripts;  λ = standardized factor loading;  CFI = Comparative Fit Index; df = degrees of freedom; GTN = Georgetown, SC; 
NMB = North Myrtle Beach, SC; NNFI = Non-Normed Fit Index; RMSEA = Root Mean Square Error of Approximation; SB χ
2
 = Satorra-
Bentler Scaled Chi-Square; SD = standard deviation; SRMR = Standardized Root Mean Squared Residual;  * p < 0.05 
Dimensions and items 
a
 GTN λ Mean
a
 (SD) NMB  λ Mean
a
 (SD) 
Place identity (first order dimension)     
This area is very special to me 0.95 6.34 (1.25) 0.88 5.96 (1.21) 
This area means a great deal to me 0.98 6.22 (1.35) 0.96 5.77 (1.28) 
I am very attached to this area 0.95 6.18 (1.36) 0.94 5.69 (1.34) 
I identify strongly with this area 0.96 6.09 (1.38) 0.91 5.64 (1.38) 
Standardized estimate between the dimension and the second order factor  0.95 - 0.94 - 
Place dependence (first order dimension)     
This area is the best place for the coastal recreation activities I like to do 0.95 6.01 (1.46) 0.88 5.70 (1.35) 
I enjoy doing coastal recreation activities in this area more than in any other 
location 
0.97 5.86 (1.52) 0.94 
5.43 (1.56) 
Participating in coastal recreation activities in this area is more important to 
me than doing them in any other area 
b
 
0.94 5.71 (1.63) 0.93 5.16 (1.61) 




0.84 5.49 (1.74) 0.88 
4.99 (1.77) 
Standardized estimate between the dimension and the second order factor  0.93 - 0.85 - 
Place community bonding (first order dimension)     
The people in this area are very important to me 0.92 5.78 (1.48) 0.89 5.43 (1.46) 
People in this area mean a great deal to me 0.98 5.58 (1.63) 0.93 5.26 (1.65) 
I have a lot of ties with the people in this area 
c
 0.92 5.39 (1.76) 0.88 4.86 (1.77) 
Many of my friends and/or family are in this area 
c
 0.87 5.18 (1.88) 0.81 4.73 (1.87) 
Standardized estimate between the dimension and the second order factor  0.78 - 0.84 - 
 GTN  NMB  
CFI  0.959 - 0.966 - 
NNFI  0.944 - 0.954 - 
RMSEA 0.076 - 0.078 - 
SBχ
2
 (df) 161.83* (49)  154.14* (49)  
SRMR 0.042 - 0.048 - 
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Phase 3 – Administration of the Instrument 
 Using the final measures developed in Phase 2, the researcher administered a five-
page anonymous questionnaire to marine recreationists in May and August of 2011.  To 
assist in the selection of intercept sites to administer the questionnaire, we asked 
respondents during Phase 1 interviews to identify ideal locations to intercept marine 
recreationists in both communities.  The researcher subsequently visited and observed 
recreationists’ interactions and site activity at the recommended locations to inform final 
site selections.  To ensure diversity in the sample (e.g., tourists versus local residents), the 
researcher selected two boat ramps, one beach, one coastal walking area, and one marina 
in each community and used a Simple Random Probability sampling method (Vaske, 
2008) to intercept marine recreationists.  The researcher used a purposeful stratification 
to diversify sampling across days of the week and time of day (Bryman, 2008; Vaske, 
2008). 
 Trained researchers informed each group about the purpose of the study and one 
member from each group completed the questionnaire (randomized by selecting the 
person with the most recent birthday).  The researcher consistently provided every 
respondent with two elements of information about proposed wind energy in the area.  
First, we used a color map to identify the political boundaries of each community and the 
general area of offshore waters proposed for wind energy development.  The researcher 
instructed respondents to address items in the questionnaire, including place attachment 
questions, related directly to the area identified on the map.  Second, the researcher 
provided a paragraph describing the proposed project (e.g., general turbine height, 
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distance from shore).  The description did not identify any potential benefits or 
drawbacks that proposed offshore wind energy may provide.  
Analysis 
 The researcher used standard calculations for leverage, kurtosis, and skewness to 
identify statistical outliers and to verify univariate and multivariate normality of the data 
(Tabachnick & Fidell, 2001).  A small number of cases (N = 19; 0.03% of data) were 
excluded from subsequent analysis due to extreme violations of multivariate normality.  
Next, the researcher evaluated the research questions using Structural Equation Modeling 
(SEM) approaches in EQS 6.1 software.   
 Since the researcher was interested to know if differences in support or opposition 
existed between two communities of marine recreationists, and if place attachment 
possessed different predictive qualities, verifying measurement quality (i.e., metric 
invariance and factorial equivalency) across communities was critical.  In short, the 
researcher sought to ensure any identified differences in responses between communities 
were attributed to true score variance and not statistically confounded by differences in 
measurement performance (i.e., did measurement properties of the items and constructs 
operate equivalently across communities?).   
 Therefore, for all multiple item measurements (i.e., support, opposition, place 
attachment), the researcher followed a process outlined by Byrne (2006) starting with a 
baseline configural measurement model for both communities.  Next, the researcher 
placed equality constraints on factor loadings and error covariances (i.e., Metric 
Invariance Test 1), and then included constraints on first order parameter estimates of 
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place attachment (i.e., Metric Invariance Test 2).  In the final Metric Invariance Test 
(Metric Invariance Test 3), the researcher included constraints on factor covariances.  
Through imposing these constraints, the researcher was able to address RQ1 and compare 
if the measures operated equivalently across two distinct communities of marine 
recreationists.  Byrne (2006) indicates measurement equivalency (or ‘metric invariance’) 
is generally achieved when no significant harm to the model fit occurs after imposing 
increasing levels of equality constraints.  As recommended, the researcher evaluated 
‘harm to fit’ using the change in absolute and relative fit indices and the Satorra-Bentler 
χ
2
 Difference Test (SBχ
2
; Bentler, 2001; Byrne, 2006).  This test is a scaled version of a 
standard χ
2 
difference test and accounts for any non-normal distributions in the data. 
 After testing for metric invariance, the researcher introduced a constant into the 
model, allowing testing of the differences in the estimated means of support, opposition, 
and place attachment across communities (i.e., Structured Latent Means Model or often 
referred to as the Means and Covariance Structures Model).  This process provided 
statistical mean comparisons while recognizing the derivation of means from latent or 
unobserved variables (i.e., social constructs).  This procedure provides a rigorous method 
to ensure mean comparisons of latent variables (Byrne, 2005), which allowed the 
researcher to address RQ2 (do communities differ in their levels of support, opposition, 
and place attachment?). 
 Finally, the researcher followed a similar process to metric invariance testing (as 
described above) to identify the structural invariance of the relationships between place 
attachment (and its dimensions), and support and opposition.  During this final step, the 
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researcher evaluated any differences in the degree of influence of place attachment on 
opposition and support across communities (i.e., RQ3).  Additionally, through a series of 
structural constraints across communities, the researcher tested if place attachment 
influenced support and opposition equally across communities (i.e., RQ4) and if place 
attachment influences support and opposition equally within a community (i.e., RQ5). 
Results 
 During Phase 3, the researcher and trained research assistants approached 635 
visitors and 483 elected to participate in the study, yielding a 76% response rate and 
achieving an overall 4.55% confidence interval (at a 95% level of confidence).  In the 
GTN area, 231 respondents participated in the study, and 252 visitors completed the 
questionnaire in the NMB area.  The researcher recorded observational and 
conversational data (e.g., gender, group size, opposition to discussing wind energy) to 
evaluate non-response bias, with one pattern observed.  Potential respondents who self-
identified as first time visitors more often declined participation.  This pattern appeared in 
approximately 16% of cases and most of these visitors cited “lack of time”, “high air 
temperatures,” and “fatigue” from the day’s activities as the primary reason for not 
participating in the study.   
Description of the Sample 
 In the questionnaire, respondents self-reported their demographic categories using 
standard classes from the U.S. Census Bureau (USCB, 2011).  The aggregated sample 
from both communities indicated that the majority of respondents (99.1%) resided in the 
United States, and 60.7% were within-county residents.  The average age of respondents 
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was 49 years.  More males (60.5%) than females (39.5%) completed the questionnaire, 
and most respondents self-reported their race as white (84.9%).  Considering education 
level, 29.8% reported possessing a four-year college degree, and 33.6% possessed a high 
school diploma.  Income was well dispersed with 70.8% having a household income of 
less than $100,000 prior to taxes.  Most respondents (77.6%) reported they were repeat 
users of the area’s marine recreation resources.  
 The researcher compared statistical differences in six demographics and three 
experience use-history variables across the two communities using Analysis of Variance 
(ANVOA) and Cross Tabulations.  These procedures resulted in three identified 
differences (p > 0.05) between both areas’ marine recreation resource users.  Specifically, 
respondent groups across communities differed in county residency (within vs. outside 
county), race, and gender.  County residency or race did not influence the degree of 
support or opposition (p > 0.05) for proposed offshore wind energy.  However, women 
were more likely to report higher levels of support (β = 0.10; p < 0.05) than men, and 
therefore gender was retained in the models to control for any confounding effects.           
Measurement performance 
  Byrne (2006) and Kline (2011) advise fit indices should be interpretated 
holistically with theoretical and conceptual insight and suggest the following as 
acceptable levels of fit: SBχ
2 
non-significant, CFI > 0.9, NNFI > 0.90, SRMR < 0.1, and 
RMSEA < 0.08.  Following these guidelines, fit indices for support, opposition, and place 
attachment exceed the recommend minimums for both communities (see Table 4.2 and 
4.3 for fit indices).  Additionally, the factor loadings of all the items used in this study 
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were > 0.80, signifying that the underlying latent construct generates the observed item 
and that the item is a reliable indicator of the construct (Byrne, 2006; see Table 4.2 and 
4.3 for factor loadings).  Each parameter estimate between the second order factor of 
place attachment and its underlying dimensions was > 0.77, which is one indication that 
place attachment suitably reflected its specified dimensions (Kline, 2011).   
 The researcher sought to verify if measurement properties were equal across 
communities, which was accomplished through a series of tests for metric invariance.  
Metric invariance testing indicated measurement performance for the constructs of 
support, opposition, and place attachment remained partially invariant across 
communities (see Table 4.4 for the results of invariance testing).  Specifically, only two 
parameter estimates were not equal and their equality constraints were subsequently 
released.  First, the significant ΔSBχ
2
 between the Configural Measurement  Model and 
Metric Invariance Test 1 indicated the factor loading of one opposition item (the attitude 
that offshore wind energy will negatively influence the marine environment) was not 
equal across communities (λ = 0.87 for GTN and λ = 0.93 for NMB).  Second, the 
significant ΔSBχ
2
 between Metric Invariance Test 1 and 2 signified the negative 
relationship between support and opposition (i.e., the factor covariance) was statistically 
stronger in the GTN area (r = - 0.78) than NMB (r = - 0.43).  Conversely, the ΔSBχ
2
 
between the Structural Configural Model and Structural Invariance Test 1 was not 
significant, which confirmed the relationships between place attachment and its 
dimensions were invariant across communities.  
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Table 4.4.  Fit indices and testing outcomes for metric invariance, structural invariance, and the latent mean differences for marine recreationists’ 
























constraints on factor loadings and error covariances added; 
c  
constraints on first order parameter estimates added;  
d  
constraints on factor covariances added;  
e
 constraints placed on factor loadings, error covariances, first order parameter estimates, and parameter 
estimates between constructs;  
f  
difference calculated using the Satorra-Bentler Scaled Chi-square adjusted difference test (Satorra & Bentler, 2001); 
CFI = Comparative Fit Index; df = degrees of freedom; NNFI = Non-Normed Fit Index; n.s. = not significant; RMSEA = Root Mean Square Error of 
Approximation; SBχ
2











 Δ  SBχ
2
 (Δ in df)
a  f
 
Tests of metric invariance       
Configural measurement model 0.967 0.963 0.035 0.056 914.77* (442)   
Metric invariance test one 
b
 0.966 0.963 0.040 0.056 951.78* (460)  36.89* (18) 
Modified metric invariance test one 
b  
 0.967 0.963 0.038 0.056 942.82* (459)  24.61 (17) n.s. 
Metric invariance test two 
c 
 0.967 0.963 0.039 0.056 946.23* (461)  3.96 (2) n.s. 
Metric invariance test three 
d 
 0.964 0.961 0.150 0.058 987.95* (464) 53.98* (3)   
Modified metric invariance test three 
 c
  0.966 0.963 0.054 0.056 950.82* (462) 4.24 (1) n.s. 
       
Test of latent mean differences        
Structured latent means model 0.966 0.962 0.090 0.052 1101.06* (480)  
       
Tests of structural invariance       
Structural configural model 0.967 0.963 0.035 0.056 914.66* (442)  
Structural invariance test one 
c
 0.966 0.963 0.039 0.056 946.17* (461) 28.65 (19) n.s. 
Structural invariance test two 
e
 0.966 0.962 0.079 0.056 957.71* (462) 13.34* (1)  
 Structural invariance test three 
e
  0.966 0.963 0.077 0.056 955.27* (462) 12.51* (1)  
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 In summary, for the three constructs of interest in this study (support, opposition, 
and place attachment) the ΔSBχ
2 
exhibited limited change and model fit indices remained 
stable between the hierarchical constraints.  This suggests measurement characteristics 
(error covariances, factor loadings, factor covariances) for the constructs are essentially 
equivalent across communities.  Therefore, these findings allowed the researcher to 
compare the latent means and the influence of place attachment on support and 
opposition across communities without the concern of measurement differences 
influencing the results.  
Differences across communities 
 The model (Structured Latent Means Model) assessing the mean differences in 
support, opposition, and place attachment between communities displayed appropriate fit 
(see Table 4.4; SBχ
2 
(df) = 1068.44 (518), p < 0.05; CFI = 0.963; NNFI = 0.958; SRMR 
= 0.090; RMSEA = 0.052).  The GTN and NMB estimated means for support were 5.20 
and 5.83 respectively, resulting in a significant mean difference (see Figure 4.1; Z = 
5.14).  NMB respondents reported benefit to future generations as the highest reason to 
support offshore wind energy development (item M = 6.04; SD = 1.37; lowest standard 
deviation of NMB support items), and GTN respondents reported to increase energy 
independence as the highest reason for support (item M = 5.45; SD = 1.99; see Table 4.2).  
The responses for the belief that offshore wind energy would improve the local economy 
received the lowest agreement for support by both GTN (item M = 4.88; SD = 2.01) and 
NMB (M = 5.62; SD = 1.47; see Table 4.2).   
 105 
 On average, marine recreationists’ reported generally lower levels of opposition 
than support (M for GTN = 3.49; M for NMB = 3.19).  Mean differences between the two 
communities for opposition were significant (Figure 4.1; Z = 2.21).  For GTN, the belief 
that offshore wind energy development would decrease scenic beauty received the 
highest agreement (item M = 3.72; SD = 2.24), compared to the belief that wind energy 
would not be as productive as promised for NMB (item M = 3.39; SD = 1.89; see Table 
4.2).  Both communities did not perceive that offshore wind energy development would 
harm the local economy (item M for GTN = 2.95; SD for GTN = 2.24; item M for NMB 
= 2.93; SD for NMB = 2.24; see Table 4.2).   
 The researcher observed a similar pattern of community differences for place 
attachment.  Specifically, marine recreationists in the GTN sample reported higher levels 
of place attachment (M = 5.82) than respondents in the NMB sample (M = 5.38; Z = 
4.46).  Compared to NMB, respondents in the GTN area reported significantly higher 
levels of place identify (M = 6.21; M = 5.76; Z = 5.25), place dependence (M = 5.78; M = 
5.32; Z = 4.32), and community social attachment (M = 5.48; M = 5.07; Z = 3.74).  For 
both communities, respondents scored numerically higher on place identity than any 
other place attachment dimension (see Table 4.3 and Figure 4.1).  In summary, the results 
indicate that marine recreationists in this study exhibited moderate to high levels of 
support and place attachment, and low levels of opposition, and that the mean scores of 
these constructs differed across communities.  However, the researcher also sought to 
understand if place attachment influenced levels of opposition and support differently 
within each community (i.e., RQ4).         
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The Influence of Place Attachment 
 The model (Structural Invariance Test 1) assessing the influence of place 
attachment on support and opposition produced acceptable fit (Table 4.4; SBχ
2 
(df) = 
946.66 (442), p < 0.05; CFI = 0.967; NNFI = 0.963; SRMR = 0.035; RMSEA = 0.056).  
Parameter estimates reveal significant relationships between place attachment, support, 
and opposition within each community, and that the influence of place attachment on 
opposition and support functions differently in each sample (see Figure 4.1).  
Specifically, the researcher observed two major differences in the relationships between 
place attachment, and support and opposition across communities.   
 First, the parameter estimates between place attachment and support differ in 
direction between the GTN (β = - 0.18; B = - 0.26; p < 0.05) and NMB samples (β = 
0.16; B = 0.19; p < 0.05).  This indicates that GTN respondents’ higher levels of place 
attachment negatively influence their amount of support for offshore wind energy 
development.  Conversely, the influence of place attachment on support is positive for 
respondents in the NMB area, which suggests that NMB marine recreationists’ higher 
levels of place attachment may contribute to increased support for offshore wind energy 
development. 
 The second observation was the difference in statistical significance of the 
relationship between place attachment and opposition across communities.  Specifically, 
in the GTN sample, this relationship was found to be positive and significant (β = 0.21; B 
= 0.34; p < 0.05).  However, the relationship between place attachment and opposition 
was not statistically significant for the NMB sample (β = 0.03; B = 0.05; p > 0.05).  This 
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finding suggests that for GTN’s marine recreationists higher levels of place attachment 
may contribute to increase opposition, but this finding was not sustained within the NMB 
sample.  Also notable is the limited variance in support and opposition that is explained 
by place attachment (R
2
 ≤ 0.05), suggesting that numerous other factors influence marine 
recreationists’ attitudes towards offshore wind energy development. 
 The researcher also tested the relationships between the three place attachment 
dimensions on opposition and support to investigate if any dimensional influences existed 
beyond the second order factor.  Within each community, the estimates from each place 
attachment dimension to support and opposition were constrained and the ΔSBχ
2
 was not 
significant (p > 0.05).  This finding indicates that the dimensional influences of place 
identity, place dependence, and community social attachment on opposition and support 
are equal within each community.  Therefore, the results indicate that in this study, the 
differences in the dimensional influences are statistically limited and the relationship 
between place attachment and opposition and support is accounted for entirely by the 
second order factor of place attachment and not separately by its dimensions.   
The Role of Place Attachment 
 Although place attachment influences support differently across communities 
(negatively in GTN and positively in NMB), place attachment may or may not influence 
support with equal strength in both communities (i.e., RQ4).  Structural Invariance Test 
2, which addressed this inquiry produced acceptable fit (Table 4.4; SBχ
2 
(df) = 
957.71(462), p < 0.05; CFI = 0.966; NNFI = 0.962; SRMR = 0.079; RMSEA = 0.056).  
The ΔSBχ
2 
between Structural Invariance Test 1 and 2, which constrained the parameter 
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estimate between place attachment and support equal across communities, was significant 
(p > 0.05).  This finding suggests that the strength of the associations between place 
attachment and support across communities is not equal.  Further interpretation reveals 
that the negative influence of place attachment on support for offshore wind energy 
development in the GTN area is stronger than the positive influence of place attachment 
on support in NMB.  
 Although, place attachment negatively influences support and positively 
influences opposition in GTN, Structural Invariance Test 2 does not answer if place 
attachment influences support and opposition equally within the GTN community (i.e., 
RQ5).  Structural Invariance Test 3, which does address this, displayed appropriate fit 
(Table 4.4; SBχ
2 
(df) = 955.27 (462), p < 0.05; CFI = 0.966; NNFI = 0.963; SRMR = 
0.077; RMSEA = 0.056).  The parameter estimate between place attachment and support, 
and place attachment and opposition, was constrained to be equal within the GTN 
sample, and the ΔSBχ
2 
between the Structural Invariance Test 1 and 3 was significant (p 
> 0.05).  This finding indicates that the influence of place attachment on support and 
opposition within the GTN sample is not equal.  Specifically, within the GTN area, it 
appears place attachment has a stronger positive effect on opposition than the negative 
effect on support.  Therefore, for GTN marine recreationists, place attachment appears 
more influential towards opposition of offshore wind energy development.  
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 Figure 4.1.  Standardized parameter estimates and latent mean differences for support and opposition of offshore wind energy development across 
communities.  Bolded text indicates significant differences between GTN and NMB communities at p < 0.05.  All measures robust.  
1
 Georgetown, SC; 
2 
N. Myrtle Beach, SC; 
a
 significant difference between the parameter estimates within GTN community; β = standardized parameter estimate; r = 
standardized covariance; R
2
 = variance accounted; z = z-value.  CFI = 0.966; NNFI = 0.962; SRMR = 0.090; SBχ
2































1β = - 0.18* (SE = 3.38) a
2β = 0.16* (SE = 2.69) 
1r = - 0.78
2r = - 0.43
1β = 0.21* (SE = 4.15) a
2β = 0.03 
1R2 = 0.90
2R2 = 0.88
1β = 0.95* 
2β = 0.94* 
1β = 0.93* 
2β = 0.85* 
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 Although, offshore wind energy development often converges with marine 
recreation resources where place-based bonds develop through recreation, there has been 
limited investigations of marine recreationists’ attitudes towards offshore wind energy 
development.  Therefore, in this study the researcher developed and evaluated the 
performance of a scale that was found to adequately measure marine recreationists’ 
support and opposition towards offshore wind energy.  Subsequently, the researcher 
investigated if marine recreationists’ levels of support, opposition, and place attachment 
differed across two coastal communities targeted for wind energy development, and the 
findings suggest that numerous differences exist.  Finally, the researcher evaluated if 
place attachment influenced support or opposition equally within and across the 
communities and discovered that the influence of place attachment is a significant 
predictor but displays different patterns across communities.  The findings from this 
study provide many points for discussion, four of which are presented here. 
Scale Performance 
 The developed scale to assess opposition and support of offshore wind energy 
displayed desirable measurement performance and remained largely invariant across both 
communities.  The scale’s performance exhibited appropriate sensitivity, which enabled it 
to identify differences between two populations of marine recreationists.  Additionally, 
the scale items demonstrated appropriate convergent validity allowing for the exploration 
of relationships within a structural regression model with other multi-dimensional 
constructs (e.g., place attachment).  Therefore, one outcome of this study is a confirmed 
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scale (within one regional setting) that can be applied by other researchers investigating 
marine recreationists’ support or opposition to offshore wind energy.  However, this scale 
can be developed further.  Specifically, the items used in the scale could represent first 
order dimensions of opposition and support and future research could expand the items to 
reflect multi-dimensional factors.  Additionally, the reliability of this scale requires 
further investigation across different cultural groups and geographic regions to determine 
its performance in more diverse recreation groups.   
Individual Items and Strategic Communication 
 The items that comprise the above scale may help immediately inform wind 
energy communication campaigns.  This proposition is supported by the recommendation 
that prescriptive communication, which resonates with an audience’s existing beliefs and 
attitudes, is substantially more effective for conservation and sustainability initiatives 
(CRED, 2009; Jacobson, 1999).  For example, NMB respondents reported benefit to 
future generations as the most salient reason to support offshore wind energy 
development and GTN respondents reported an increase in energy independence as the 
most important reason for support.  Therefore, if communication campaigns or marketing 
efforts aim to increase support for offshore wind energy within the sampled population, 
then direct messaging should be designed in a manner that includes and perhaps 
highlights the benefits to future generations and contributions to energy independence.  
Conversely, since the item improve the local economy received the lowest agreement by 
both GTN and NMB, discussing any improvement to the local economy due to proposed 
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wind energy development may not provide the most powerful message to promote wind 
energy support.   
 Communication professionals and recreation resource managers could also use 
the opposition items to identify areas for increased education.  For example, the belief 
that offshore wind energy development would decrease scenic beauty received the 
highest agreement in GTN, compared to the belief that wind energy would not be as 
productive as promised, which received the highest agreement for opposition for NMB.  
Therefore, communication strategies could use these items to guide education 
development and increase public awareness in these two areas.  Furthermore, public 
officials and energy developers should likely plan to address questions related to aesthetic 
impacts and productivity since they are the two main areas of opposition in the studied 
areas.   
Positive Attitudes towards Wind Energy Development and Differences between 
Communities 
 
 Marine recreationists in this study expressed generally stronger support of 
offshore wind energy development than opposition.  The results also indicate that 
although the pattern of support and opposition between communities was consistent (i.e., 
high support and low opposition for each sample of marine recreationists), the level of 
opposition and support within each community was significantly different.  Additionally, 
place attachment and its dimensions differ significantly between samples, but in both 
communities the estimated means for place identity was higher than place dependence or 
community social attachment.  These results indicate that resource managers and energy 
developers cannot assume that different communities of marine recreationists in close 
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proximity (< 50 miles) hold the same level of attachment to place and/or attitudes 
towards offshore wind energy.   
 The two samples were derived from places that had very different physical 
characteristics – a highly developed tourist location and a protected estuary in a relatively 
undeveloped setting.  This suggests that the differences between the locations in their 
levels of support and opposition are potentially related to the sample’s relationships with 
different place attributes and settings.  This can perhaps be further explained by what 
Devine-Wright (2011) refers to as the symbolic contradictions between nature and 
industry.  For example, GTN marine recreationists may report lower levels of support and 
higher levels of opposition because of the interpretation that turbines (i.e., development) 
do not “fit” with the attributes of a relatively undeveloped protected estuary.  Conversely, 
in a highly developed tourism community, such as NMB, turbines may more likely be 
interpreted to “fit” with the surrounding landscape and the level of existing infrastructure 
(e.g., high-rise condominiums and billboards). 
 The high levels of support for offshore wind energy development by marine 
recreationists in this study may be partially explained by research that suggests outdoor 
recreationists (e.g., anglers, boaters) in general may be predisposed to support pro-
environmental initiatives due to high underlying values for plants, animals, and wildlife 
(i.e., biospheric values; Larson, Whiting, & Green, 2011).  Although values were not 
measured in this study, if the population holds high levels of biospheric values it may 
contribute to high support for renewable energy initiatives, which are often viewed as 
environmentally-friendly forms of energy.  Future studies could explore this relationship 
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between value orientations and support or opposition for wind energy within the marine 
recreation population.   
Attending to the Role of Place Attachment 
 The relationship between place attachment and opposition and support of wind 
energy was different within each community.  For example, in GTN, place attachment 
negatively affected support and positively influenced opposition.  Conversely, in NMB 
place attachment positively affected support and had no relationship with opposition.  
These results suggest that although place attachment can help explain levels of opposition 
and support for offshore wind energy, the direction of this relationship can vary 
significantly across locations that are within relative close proximity.  Therefore, resource 
managers and energy developers cannot assume place attachment plays a similar role in 
all places and that higher levels of place attachment will always lead to more place 
protective behaviors stemming from opposition to offshore wind energy development.   
 Specifically, for NMB place attachment may lead to more support because 
respondents may feel it will enhance or improve NMB instead of feeling a need to protect 
NMB from the impacts of wind energy.  As a result, the researcher concludes that levels 
of acceptance for wind energy in this study are likely attributed to how respondents 
interpret, view, and deduce the potential impacts from proposed projects.  Therefore, 
future research should perhaps employ qualitative methods as a follow up or measures of 
triangulation to understand how groups of marine recreationists perceive potential 
impacts from a proposed project.  More immediately, communication campaigns focused 
on discussing the “importance of place” with marine recreationists associated with 
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proposed wind energy may lead to two different reactions - opposition OR support.  For 
example, if place-based messaging was used with little modification in the GTN sample, 
it may increase opposition and decrease support because place attachment and opposition 
are positively related.  Conversely, using place-based messaging with marine 
recreationists in NMB could lead to increased support due to the positive relationship 
between place attachment and support within the NMB sample.   
 Using place-based messaging should be implemented with a clear understanding 
of 1) an audience’s attitudes towards wind energy development and 2) the audience’s 
relationships between place attachment and acceptance for wind energy.  However, this 
discussion point requires further evaluation and future research could explore the role of 
specific place-based messaging in influencing attitudes towards wind energy among 
marine recreationists.  For example, a pre-post design could help identify the impact of 
place-based messaging on acceptance of wind energy, while accounting for place 
attachment as a potential mediating variable.  Since wind energy, place attachment, and 
marine recreation will continue to coincide, outcomes and mediators of place-based 
messaging are certainly not the only uninvestigated opportunity for additional research.    
Conclusion 
 As society confronts new energy initiatives and increased population growth, the 
convergence between recreation resources and renewable energies will likely increase 
substantially.  Therefore, offshore wind energy initiatives will continue and assessments 
of project opposition or support from stakeholders will be required as a standard element 
of the offshore wind energy planning processes.  Additionally, many locations cited as 
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ideal for offshore wind energy projects will continue to be close to important marine 
recreation resources.  Therefore, marine recreationists will be a particularly relevant and 
important subpopulation to study and understand.  The developed scale, subsequent 
analysis, and discussion presented here may provide a foundation for continued 
investigations and measurement development.   
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CHAPTER 5 
SUMMARY AND SYNTHESIS 
The series of studies in this dissertation were intended to address the lack of 
empirical studies regarding nature-based recreationists’ beliefs about and responses to 
climate change.  Specifically, these studies extended the examination of climate related 
park and protected area visitor studies (beyond a focus on visitor displacement and 
threshold analysis) to include nature-based recreationists’ beliefs in climate change, 
awareness and concern about climate change impacts, and related attitudes towards 
climate change mitigation initiatives and adaptation efforts.  Two overarching objectives 
guided the related studies in this dissertation.  The first objective was to investigate the 
relationships between nature-based recreationists’ interactions with natural environments, 
their beliefs in climate change, and their attitudes towards climate change mitigation 
initiatives and adaptation efforts.  Secondly, this research sought to understand how 
recreationists’ place attachment to nature-based recreation areas influences their attitudes 
towards climate change mitigation initiatives and adaptation efforts.  Three distinct 
investigations, involving different types of nature-based recreationists, different resource 
settings, and different evaluations of mitigation behaviors were evaluated.  The following 
section provides a brief summary of each investigation followed by a section that 




Kenai Fjords National Park Study:  Park visitors, the stability of climate change 
perceptions, and attitudes towards household climate change mitigation 
 Although a considerable amount of research documents public opinion regarding 
climate change and related factors (e.g., Leiserowitz, Maibach, Roser-Renouf, & Smith, 
2010; Maibach, Roser-Renouf, & Leiserowitz, 2009), few have investigated how 
interactions with climate-impacted parks and protected areas influence these opinions.  
Therefore, this study extended the literature by examining the role of the park experience 
in affecting climate change perceptions.  Specifically, the stability of park visitors’ 
climate change perceptions during a daylong interaction with climate-sensitive and 
influenced resources (e.g., glaciers, habitat for marine life) at Kenai Fjords National Park 
(KEFJ) in Alaska was examined.  Furthermore, the research investigated if the type of 
park experience (terrestrial vs. marine) influenced any degree of change in visitors’ 
climate change perceptions.   
Results from this study indicated that the three global level beliefs assessed 
(occurrence, anthropogenic causation, and mitigation) remained quite stable during a park 
experience, but the measured perceptions at the park-level (awareness, perceived 
vulnerability and current impact) increased significantly after a park experience.  
Furthermore, visitors’ awareness of climate change impacts increased most substantially 
of all measures.  This finding suggests visitors’ arrive with the ability to improve their 
awareness about climate-influenced resources and that the park experience (including 
elements of interpretation) has the capacity to considerably influence visitors’ awareness 
regarding a variety of climate-influenced resources.  
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Findings also revealed that the type of park experience (terrestrial vs. marine) 
significantly influenced the degree of change in visitors’ perceptions.  For example, a 
land-based experience at Exit Glacier influenced the degree of change in visitors’ 
awareness, perceived vulnerability, and current influence of terrestrial features (e.g., 
glaciers and vegetation).  Conversely, visitors who engaged in a Kenai Star marine based 
experience displayed changes in their awareness and perceptions related to marine habitat 
and marine mammals (i.e., Stellar Sea Lions).  This is important because it indicates a 
general park experience (i.e., interactions with iconic resources in a primitive and 
aesthetically pleasing natural area) is not entirely responsible for changes in perceptions.  
Changes are more likely attributable to a very specific experience engaged in during a 
visit.  This “specific experience” could contain influential elements such as interactions 
with park staff, engagement in education and interpretative messaging, wildlife 
observations, and interactions with other people or groups (e.g., family or friends). 
 Perhaps one of the largest implications for broader park management is the 
realization of the power of the park experience and potential opportunities for climate 
change interpretation.  As a result of this study, empirical evidence now exists, which 
demonstrates the park experience (including interpretation) has the capacity to influence 
some perceptions regarding climate change.  Ultimately, society’s interactions with 
climate-sensitive and influenced parks and protected areas may be quite influential.   
Not all categories of climate change perceptions (e.g., anthropogenic causation 
and mitigation) were influenced equally by a park experience, and managers must realize 
some perceptions may be easier to influence than others.  Since the distribution of KEFJ 
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visitors’ climate change beliefs for occurrence, anthropogenic causation, and mitigation 
does not exactly match the U.S. National Average (see Maibach, Roser-Renouf, & 
Leiserowitz, 2009), domestic and international park managers should not assume general 
polling data regarding opinions of climate change is representative of their visiting 
audience.  Consequently, since park management and interpretation both rely on a 
comprehensive understanding of visitor characteristics, opinions and attitudes (Knudson, 
Cable, & Beck, 2003; Manning, 2011), park managers may need to assess their visitors’ 
opinions about climate change.   
 Lake Hartwell Study:  Lake recreationists, interactions with a drought-impacted 
lake, and attitudes towards water conservation 
Many lakes and rivers that host water-based recreation activities are drought 
influenced or are located in drought vulnerable areas (e.g., Stephenson et al., 2004).  
Additionally, most of these recreation resources also provide potable water to nearby 
communities (Cooke et al., 2005), where many water-based recreationists reside (Allen et 
al., 2010).  However, a dearth of literature suggests researchers and managers may know 
very little about recreationists’ interactions with drought-influenced resources and the 
potential factors leading to their water conservation attitudes.  In this contextual study, 
the research examined how lake recreationists’ place attachment, awareness of drought 
impacts, and beliefs in climate change influence concern for drought impacts and water 
conservation attitudes.  Since researchers have not tested these constructs in a single 
contextual model, it was also investigated if any one of these constructs was more 
influential in developing concern for drought impacts and water conservation attitudes.  
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Results indicated that local-level concern for drought impacts was quite important 
and fully mediates the relationships between place attachment, awareness of drought 
impacts, beliefs in climate change, and water conservation attitudes.  Therefore, without 
the presence of concern for local impacts, the direct influence of place attachment, local 
level awareness (e.g., drought impacts), and global level beliefs (e.g., global climate 
change) on site-specific pro-environmental attitudes (e.g., water conservation) was 
negligible.   
This study also found there was no direct relationship between place attachment 
and water conservation attitudes, and this provided new contributions to understanding 
the role of place attachment in conservation initiatives.  Specifically, this study found that 
the relationship between place attachment and pro-environmental attitudes or behavior 
might not be as simple or straightforward as previously suggested (e.g., Halpenny, 2010; 
Ramkisson et al., 2011).   
The lack of direct relationships between awareness and water conservation 
attitudes aligns well with the previous literature (previously reviewed), supporting the 
notion that awareness alone regarding an environmental issue is often not enough to 
promote attitudinal or behavior change.  The findings also indicated that beliefs in 
climate change are potentially important even in this local context because positive 
beliefs in climate change occurrence and anthropogenic causation influence concern for 
local level drought impacts.  Conversely, the results also suggested that beliefs in climate 
change are potentially a negligible factor when considering their direct relationships to 
local level water conservation attitudes.   
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This study further extended the literature by identifying that place attachment, 
local level awareness (e.g., drought impacts), and global beliefs (e.g., global climate 
change) all equally contributed to concern for drought impacts (and ultimately water 
conservation attitudes).  Researchers have not tested all three of these constructs in one 
model and the results suggested that although each one was important, no one construct 
was more influential than another.  In this study, respondents reported substantially lower 
attitudes towards life-centric (bathing and washing dishes) versus lifestyle conservation 
behaviors (watering lawns, washing hard surfaces and possessions).   
As increasing drought conditions continue to influence many places in the world 
(Dai, 2011), it is important to understand a wider range of factors influencing water 
conservation attitudes.  An increased understanding of local level interactions with 
drought-impacted resources has the capacity to inform water management policy and 
communication (Cooke and others 2005).  Contextual investigations, such as this, that 
use variables not traditionally included in conservation behavior studies can potentially 
improve our understanding of the confluence between society, psychosocial elements, 
and resource consumption.   
Wind Energy Study: Marine recreationists, place attachment, and 
attitudes towards offshore wind energy development 
Although offshore wind energy development is increasing (Devine-Wright, 2011; 
Pasqualetti, 2011) and development often converges with marine recreation resources 
(MOP, 2011), there are limited investigations of marine recreationists’ attitudes towards 
offshore wind energy development.  Furthermore, researchers have not created, tested, 
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and validated scales to capture marine recreationists’ levels of opposition and support 
towards offshore wind energy development.  Additionally, the concept of place 
attachment has not been used within a recreationist population to explain levels of 
opposition and support towards offshore wind energy.  Therefore, the purpose of this 
study was threefold: 1) to develop a scale to accurately and reliably measure marine 
recreationists’ attitudes towards offshore wind energy, 2) to evaluate marine 
recreationists’ acceptance of proposed offshore wind energy development across two 
coastal communities, and 3) to identify how marine recreationists’ place attachment 
related to opposition and support for offshore wind energy development. 
The developed scale to measure opposition and support of offshore wind energy 
displayed desirable measurement performance and remained largely invariant across both 
communities.  The scale’s performance exhibited appropriate sensitivity, which enabled it 
to identify differences between two populations of marine recreationists.  Additionally, 
the scale items demonstrated appropriate convergent validity allowing for the exploration 
of relationships within a structural regression model with other multi-dimensional 
constructs (e.g., place attachment).  Therefore, one outcome of this study was a 
confirmed scale (within one regional setting) that can be applied by other researchers 
investigating marine recreationists’ support or opposition to offshore wind energy.   
Marine recreationists in this sample expressed generally positive attitudes towards 
offshore wind energy development and substantially lower attitudes towards opposition.  
The results also indicated that although the pattern of support and opposition between 
communities was consistent (i.e., high support and low opposition for each sample of 
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marine recreationists), the level of opposition and support within each community was 
significantly different.  These results suggest that resource managers and energy 
developers cannot assume that different communities of marine recreationists in close 
proximity (< 50 miles) hold the same level of attachment to place and/or attitudes 
towards offshore wind energy.   
North Myrtle Beach (NMB) respondents reported that benefit to future 
generations was the most salient reason to support offshore wind energy development 
and Georgetown (GTN) respondents reported that to increase energy independence was 
the most important reason for support.  Conversely, since the item improve the local 
economy received the lowest agreement by both GTN and NMB, discussing 
“improvement to the local economy” due to proposed wind energy development may not 
provide the most powerful message to promote wind energy support.   
Communication professionals and recreation resource managers could also use 
the opposition items to identify areas for increased education.  For example, the belief 
that offshore wind energy development would decrease scenic beauty received the most 
agreement in GTN, compared to the belief that wind energy would not be as productive 
as promised, which received the most agreement for opposition for NMB.  Therefore, 
communication strategies could use these items to guide education development and 
increase public awareness in these two areas.   
The two samples were derived from places that have very different physical 
characteristics – a highly developed tourist location and a protected estuary in a relatively 
undeveloped setting.  This suggests that the differences between the samples in their 
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levels of support and opposition are potentially related to the sample’s relationships with 
different place attributes and settings.     
The relationship between place attachment and opposition and support of wind 
energy is different within each community.  For example, in GTN, place attachment 
negatively affected support and positively affected opposition.  Conversely, in NMB 
place attachment positively affected support and had no relationship with opposition.  
These results suggest that although place attachment can help explain levels of opposition 
and support for offshore wind energy, the direction of this relationship can vary 
significantly across samples that are within relative close proximity and who are 
demographically similar.  Communication campaigns focused on discussing the 
“importance of place” with marine recreationists associated with proposed wind energy 
may lead to two different reactions - opposition OR support.  
As society confronts new energy initiatives and increased population growth, the 
convergence between recreation resources and renewable energies will likely increase 
substantially.  As a result, offshore wind energy initiatives will continue and assessments 
of project support from stakeholders will be required as a standard element of the 
offshore wind energy planning processes (Ellis, Barry, & Robinson, 2007; Pasqualetti, 
2011).  Additionally, many locations cited as ideal for offshore wind energy projects will 
continue to be close to important marine recreation resources (Gamboa & Munda, 2007).  
Therefore, marine recreationists (and their place attachment) will continue to be a 
relevant subpopulation to study and understand.   
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Synthesis and commonalities 
Each of these studies contains different respondent types, different settings, and 
some variation in the variables assessed.  However, commonalities in the results do exist, 
and according to Kaplan and Kaplan (1986, p. 15)  
…control over irrelevant material is of less utility than knowledge gained about 
relevant material, though under less than optimal conditions.  The way to gain 
confidence despite this limitation is by the accumulation of knowledge across 
numerous studies.  If the pattern of results turns out to be consistent despite great 
diversity in both the settings that are studied and the backgrounds of the study 
participants, then one’s confidence [in the results] is considerably bolstered.   
Therefore, although each of these studies is distinctly different, four main themes 
emerged from evaluating the findings across each of these three studies.  
First, findings from the KEFJ and Lake Hartwell investigation suggest that nature-
based recreationists have the capacity to and often do notice biophysical impacts due to a 
changing climate.  It seems this awareness of climate impacts and biophysical change is 
directly related to the nature-based recreation experience.  For example, lake 
recreationists’ awareness of drought impacts correlated with experiences at Lake 
Hartwell and park visitors’ awareness of biophysical change was directly influenced by a 
day visit.  This finding extends the recreation ecology literature and identifies that nature-
based recreationists may notice some impacts from climate change in addition to the 
impacts from recreation use (e.g., trampled vegetation, increased erosion).   
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This finding is important because noticeable impacts from climate-related change 
have the capacity to make the topic of drought, weather, and climate more tangible, and 
may assist in bridging the gap between the abstract and concrete.  For example, the public 
often views climatic change (locally to globally) as an abstract concept that is confusing 
and difficult to understand fully (Hulme, 2009).  This abstract view of climate change can 
present challenges for resource managers when attempting to communicate with visitors 
about the topic of local impacts from weather and climate.  Once visitors begin to notice 
and become concerned about local climate change impacts, the conversation about 
change can focus on concrete impacts to resources (e.g., less water in lakes and ponds) 
and diverge from abstract concepts such as the positioning of the jet stream or the 
influence of far-away weather systems.  Resource managers can use references to 
noticeable impacts as a unifying theme when discussing and interpreting local changes.  
This unifying theme may assist managers in explaining to the members of the public the 
required management actions in response to changing resource conditions.  
Second, although awareness of climate change impacts may increase due to a 
nature-based recreation experience, awareness alone will not directly lead to increased 
positive attitudes towards change mitigation.  For example, in the KEFJ study, although 
visitors’ awareness, perceived resource vulnerability, and perceived current impact from 
climate to park resources increased during the course of park visit, there were no changes 
in the attitudes towards household mitigation.  A similar pattern was observed in the Lake 
Hartwell study where lake recreationists’ awareness of drought impacts had no direct 
influence on their water conservation attitudes.  Specifically, in this study, concern for 
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drought impacts mediated the relationship between awareness and water conservation 
attitudes.  Therefore, managers involved in communication and education with nature-
based recreationists regarding climate change issues should remind themselves that 
increasing awareness or knowledge is unlikely to directly influence attitudes towards 
climate change mitigation behaviors and potentially management actions in response to 
climate change.  Instead, managers and communication professionals may need to first 
increase awareness about climate-related impacts, but then directly discuss mitigation or 
resource stewardship actions as they relate to these impacts or actions.    
Third, beliefs in the occurrence of climate change and human’s impact on climate 
(i.e., anthropogenic causation) not only differ within distinct samples of nature-based 
recreationists (e.g., lake recreationists and marine recreationists), but their perceptions 
regarding climate change also differ from the national averages.  For example, KEFJ 
visitors’ beliefs in climate change were substantially higher than the national average and 
lake recreationists at Lake Hartwell reported lower beliefs than the national average.  
Therefore, recreation resource managers and environmental communication professionals 
perhaps should not use national polling results to construct interpretation and messaging 
for a specific sub-set of the U.S. population.  In short, managers cannot assume that their 
visiting population (and their beliefs regarding climate change) is representative of the 
“general” U.S. public.  Therefore, the literature that suggests protected area managers 
should create climate change messaging based on national polling data about climate 
change (e.g., Akerloff, Bruff, & Witte, 2011) should be thoughtfully reconsidered.  
Instead, contextual or site-specific evaluations to understand an audience’s climate 
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change beliefs and opinions is perhaps quite important to fully and accurately represent 
the perceptions of a visiting audience. 
Fourth, the influence of place attachment on attitudes towards climate change 
mitigation behaviors is not uniform and can vary drastically across space and time.  For 
example, in the wind energy study, place attachment was found to influence support for 
offshore wind energy development (one form of climate change mitigation) but the 
direction and strength of this relationship differed across different communities of marine 
recreationists.  Additionally, in the Lake Hartwell study, lake recreationists place 
attachment only indirectly influenced water conservation attitudes (mediated by concern 
for drought impacts).   
Therefore, these studies indicate that the relationship between place attachment 
attitudes towards pro-environmental attitudes may not be as simple or straightforward as 
previously suggested (e.g., Halpenny, 2010; Ramkisson and others 2011).  As a result of 
these studies, it seems the role of place attachment in influencing climate change 
mitigation attitudes is potentially contextual, and may result from a complex interplay 
between local conditions, the targeted mitigation behavior or attitude, and is possibly 
confounded by numerous other variables (e.g., personal norms, size of household, 
education).  
Conclusion 
The purpose of this dissertation was to 1) investigate nature-based recreationists’ 
perceptions of climate change and their attitudes towards climate change mitigation 
efforts and initiatives, and 2) identify how their perceptions and attitudes are influenced 
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or relate to park and recreation experiences.  In summary, findings suggest that climate 
change perceptions and attitudes towards mitigation vary across different user groups, 
can change during the course of an experience, and are influenced by place attachment 
and place-based interactions.    
These findings are potentially attributed to the fact that many novel ecological 
changes (e.g., speed of glacial recession, unprecedented storms and flooding, species 
movement) are becoming increasingly noticeable to both the lay visitor and seasoned 
veteran in nature-based recreation areas (NPCA, 2009).  Additionally, climate change is 
difficult to separate from conversations about energy use (IPCC, 2009; Hulme, 2009) and 
sustainable energy initiatives aimed to mitigate global climate change often converge 
with nature-based recreation resources.   
This dissertation represents a substantial contribution to the field because past 
social research pertaining to climate change in nature-based recreation areas has focused 
on contingency models and predictive displays of probable future ecological impacts and 
possible responses from visitors and recreationists (Browne & Hunt, 2007; Mickelson, 
2008; Richardson & Loomis, 2004; Scott & Jones, 2006, 2007; Uyarra et al., 2005).  This 
dissertation research took a different approach, and assessed changes in current 
perceptions of climate change and climate change mitigation in nature-based recreation 
areas.  Understanding perceptions based on current interactions is critical for the 
management of climate-sensitive and influenced destinations and is considered “a major 
research gap” (Buzinde, Manuel-Navarrette, Yoo, & Morais, 2010; Gossling, Scott, Hall, 
Ceron, & Dubois, 2012; Hall & Lew, 2009; Scott, Jones, & Konopek, 2008).   
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Research gaps were present because until this dissertation little was known about 
nature-based recreationists’ perceptions about climate change and how perceptions are 
influenced by interactions with a park or protected area.  Additionally, limited studies 
were conducted to investigate nature-based recreationists’ attitudes towards climate 
change mitigation (e.g., wind energy development) and climate change adaptation 
behaviors (e.g., water conservation during a drought).  The series of studies in this 
dissertation began addressing the lack of empirical research regarding nature-based 
recreationists’ beliefs about and responses to climate change.  As nature-based recreation 
areas become increasingly influenced by changing climatic conditions and mitigation 
efforts, these studies provide a valuable framework for conducting future research about 
perceptions of climate change and attitudes towards climate change mitigation in nature-














PRE-EXPREIENCE:  Quantitative instrument for the Kenai Fjords National Park Study
 
 








Conducted by Clemson University’s  
Department of Parks, Recreation, and Tourism Management 
Clemson, South Carolina, USA 
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1.   How important are the following to your visit to Kenai Fjords National Park?  (Please circle one for each row) 
 
 
2.  Please rate your agreement with the following statements.  (Circle one for each row) 
 
 
3.   How vulnerable do you think the following Kenai Fjords National Park features are to global climate change?  
 (Please circle one for each row) 
 
 
4.  How much do you think the following Kenai Fjords National Park features have been influenced by global climate 








     
Extremely 
important 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 




     
Completely 
agree 
Global climate change is 
happening 
1 2 3 4 5 6 7 
Global climate change is at 
least partially caused by 
human actions 





     
Extremely 
vulnerable 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 





     
Extremely 
influenced 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 
1 2 3 4 5 6 7 
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Completely 
aware 
A decrease in the size of 
many glaciers 
1 2 3 4 5 6 7 
Changes in the ending point 
of many glaciers 
1 2 3 4 5 6 7 
An increase in the growth of 
some vegetation 
1 2 3 4 5 6 7 
A decrease in the number of 
stellar sea lions 






6.  Please rate your agreement with the following statements.  (Circle one for each row) 
 





     
Completely 
agree 
The temperature of the ocean 
is increasing 
1 2 3 4 5 6 7 
The areas affected by 
drought are increasing 
1 2 3 4 5 6 7 
Air temperature is increasing 1 2 3 4 5 6 7 
Permanently frozen soil in 
the arctic is now thawing 
1 2 3 4 5 6 7 
Mountain environments are 
losing snow 
1 2 3 4 5 6 7 
The number of flooding 
events are increasing 
1 2 3 4 5 6 7 
Sea level is rising 1 2 3 4 5 6 7 
The amount of ocean ice is 
decreasing 




7.  Please rate your agreement with the following statements.  (Circle one for each row) 
 






     
Completely 
agree 
Clear cutting of forests 1 2 3 4 5 6 7 
Driving gas powered 
automobiles 
1 2 3 4 5 6 7 
Burning fossil fuels, such as 
oil and coal 
1 2 3 4 5 6 7 
Airplane travel 1 2 3 4 5 6 7 
Pollution from factories 1 2 3 4 5 6 7 
Clearing land for human use 1 2 3 4 5 6 7 
 
 
8.  Please rate your agreement with the following statements.  (Circle one for each row) 
 





     
Completely 
agree 
Install an insulating blanket 
on water heaters 
1 2 3 4 5 6 7 
Apply weather stripping to 
seal drafts around windows 
1 2 3 4 5 6 7 
Insulate attic space with 
new insulation 
1 2 3 4 5 6 7 
Replace single pane 
windows with triple pane 
windows 
1 2 3 4 5 6 7 
Reduce hot water 
consumption by washing 
clothes on a cold 
temperature setting 
1 2 3 4 5 6 7 
Maintain the recommended 
tire pressure in a personal 
vehicle 
1 2 3 4 5 6 7 
Remove excess weight 
from personal vehicle 
1 2 3 4 5 6 7 
Use public transportation 
more often (buses, subway, 
etc.) 
1 2 3 4 5 6 7 
Drive personal automobiles 
less often 





9.  Please rate the importance of the following as GUIDING PRINCIPLES IN YOUR LIFE.   
 (Circle one each row) 
 
Please vary your responses and rate only a few as extremely important. 
 
 
Not at all 
important 
     
Extremely 
important 
Equality: equal opportunity 
for all  
1 2 3 4 5 6 7 
A world at peace: free of war 
and conflict 
1 2 3 4 5 6 7 
Social justice: correcting 
injustice, care for the weak 
1 2 3 4 5 6 7 
Helpful: working for the 
welfare of others  
1 2 3 4 5 6 7 
        
Preventing pollution: 
protecting natural resources 
1 2 3 4 5 6 7 
Respecting the earth: 
harmony with other species 
1 2 3 4 5 6 7 
Unity with nature: fitting 
into nature 
1 2 3 4 5 6 7 
Protecting the environment: 
preserving nature 
1 2 3 4 5 6 7 
        
Social power: influence over 
others 
1 2 3 4 5 6 7 
Wealth: material 
possessions, money 
1 2 3 4 5 6 7 
Authority: the right to lead 
or command 
1 2 3 4 5 6 7 
Influential: having an impact 
on people and events 
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1.  During THIS VISIT, and including today, how many days have you spent  
 
      visiting Kenai Fjords National Park?     ___________ 
 
 
2.  Is this your first visit to Kenai Fjords National Park?  (Please check one) 
  
   Yes (please skip to question 6 below)    No (please continue to the next question)       
       
 




4.  Including this visit, approximately how many total times (all years) have you visited Kenai Fjords National 
 Park?___________   
 
 
5.  What are the approximate year(s) of your PREVIOUS VISITS to Kenai Fjords National Park?  
 
 (For example:  1992, 1997, 2003, etc.)_______________________________________________________________ 
 
 
6.  Please indicate which activities you have participated in during THIS VISIT to Kenai Fjords National Park.   
 (Check all that apply, otherwise leave blank)   
 
           Major Marine Boat Tour                   
 
      Boat tour other than Major Marine Boat Tour.  Which boat tour company?_______________________ 
 
      Fishing from a boat or kayaking 
 
      Viewing Exit Glacier  
 
      Hiking the Harding Ice Field Trail    
                               
      Camping at the Exit Glacier Campground 
 
      Backcountry camping.  Where? _________________________________________________________    
  
      Visiting the Alaska Sea Life Center 
     
      Visiting the Exit Glacier Nature (Visitor) Center at Exit Glacier 
 
      Visiting the National Park Service Visitor Center in the town of Seward, AK 
 
        Riding in a vehicle powered by fuels other than gasoline 
 
      Discussing global climate change with a National Park Service Ranger.  Where? ___________________ 
 
                    
7.  During THIS VISIT to Kenai Fjords National Park, did you participate in any professionally guided nature talks or 
nature walks led by a National Park Service Ranger?  (Please check one) 
   
    No  (please skip to question 9 on the next page)     
 
 
    Yes  (please continue to the next question) 
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8.  Please rate the overall quality of the National Park Service guided nature talk(s) or walk(s) you participated in during 
THIS VISIT ONLY.  If you did not participate in the specific nature talk/walk listed, please check the box in the first 





9.  During THIS VISIT to Kenai Fjords National Park, did you notice the following?   
 (Please check one for each row) 
  
During this visit, did you notice…? Yes No 
National Park Service Ranger(s) driving electric vehicles   
Trucks, buses, or vans using alternative fuels   
Photographic display(s) of the glaciers and ice fields from previous 
years 
  
Ice from a glacier calving or falling into the ocean   














Exit Glacier Loop Trail 
ranger led nature walk  
 1 2 3 4 5 6 7 
Major Marine Boat Tour 
ranger led nature talk 
 1 2 3 4 5 6 7 
Fox Island ranger led 
nature talk 
 1 2 3 4 5 6 7 
Harding Ice Field Trail 
ranger led nature walk 
 1 2 3 4 5 6 7 
Alaska Sea Life Center 
Climate and Glacier 
Program (3:00 pm daily) 
 1 2 3 4 5 6 7 
 
Other nature talk or 
nature walk  
 










10.   How important are the following to your visit to Kenai Fjords National Park?  (Please circle one for each row) 
 
 




12.   How vulnerable do you think the following Kenai Fjords National Park features are to global climate change?  
(Please circle one for each row) 
 
 
13.  How much do you think the following Kenai Fjords National Park features have been influenced by global climate 







     
Extremely 
important 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 




     
Completely 
agree 
Global climate change is happening 1 2 3 4 5 6 7 
Global climate change is at least 
partially caused by human actions 





     
Extremely 
vulnerable 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 





     
Extremely 
influenced 
Habitat for marine life  1 2 3 4 5 6 7 
Glaciers 1 2 3 4 5 6 7 
Length of the summer 
season 
1 2 3 4 5 6 7 
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Completely 
aware 
A decrease in the size of 
many glaciers 
1 2 3 4 5 6 7 
Changes in the ending point 
of many glaciers 
1 2 3 4 5 6 7 
An increase in the growth of 
some vegetation 
1 2 3 4 5 6 7 
A decrease in the number of 
stellar sea lions 




15.  Please rate your agreement with the following statements.  (Circle one for each row) 
 





     
Completely 
agree 
The temperature of the ocean 
is increasing 
1 2 3 4 5 6 7 
The areas affected by 
drought are increasing 
1 2 3 4 5 6 7 
Air temperature is increasing 1 2 3 4 5 6 7 
Permanently frozen soil in 
the arctic is now thawing 
1 2 3 4 5 6 7 
Mountain environments are 
losing snow 
1 2 3 4 5 6 7 
The number of flooding 
events are increasing 
1 2 3 4 5 6 7 
Sea level is rising 1 2 3 4 5 6 7 
The amount of ocean ice is 
decreasing 






16.  Please rate your agreement with the following statements.  (Circle one for each row) 
 






     
Completely 
agree 
Clear cutting of forests 1 2 3 4 5 6 7 
Driving gas powered 
automobiles 
1 2 3 4 5 6 7 
Burning fossil fuels, such as 
oil and coal 
1 2 3 4 5 6 7 
Airplane travel 1 2 3 4 5 6 7 
Pollution from factories 1 2 3 4 5 6 7 
Clearing land for human use 1 2 3 4 5 6 7 
 
17.  Please rate your agreement with the following statements.  (Circle one for each row) 
 





     
Completely 
agree 
Install an insulating blanket 
on water heaters 
1 2 3 4 5 6 7 
Apply weather stripping to 
seal drafts around windows 
1 2 3 4 5 6 7 
Insulate attic space with 
new insulation 
1 2 3 4 5 6 7 
Replace single pane 
windows with triple pane 
windows 
1 2 3 4 5 6 7 
Reduce hot water 
consumption by washing 
clothes on a cold 
temperature setting 
1 2 3 4 5 6 7 
Maintain the recommended 
tire pressure in a personal 
vehicle 
1 2 3 4 5 6 7 
Remove excess weight 
from personal vehicle 
1 2 3 4 5 6 7 
Use public transportation 
more often (buses, subway, 
etc.) 
1 2 3 4 5 6 7 
Drive personal automobiles 
less often 




18.  Please rate the amount of information about global climate change supplied at Kenai Fjords National Park.    




19.  Have you noticed any changes in your home environment due to a changing climate?  (Please check one) 
 
      No 
 









20.  Prior to your visit to Kenai Fjords National Park, where have you obtained information about global climate 
change?  (Please check all that apply, otherwise leave blank) 
 
            General news magazines (for example, Newsweek, Time, etc.)  Which magazines? _______________________                   
 
      Newspapers.  Which newspapers?  ______________________________________________________________      
 
      Internet.  Which websites?  ____________________________________________________________________    
                
      TV News shows. Which news shows?  ___________________________________________________________ 
   
        TV Documentaries.  Which documentaries? ______________________________________________________ 
 
      Books.  Which books?________________________________________________________________________ 
 
            Professionally guided nature talks.  Where? _______________________________________________________ 
 
      Family, friends, or co-workers 
 
      Other.  Please specify ________________________________________________________________________    
 
 








     
Too much 
information 




22.  Do you live in the United States?  (Please check one) 
  
   Yes.  What is your U.S. zip code?  ______________________________________ 
 
   No.  What country do you live in? __________________________________   
 
23.  In what year were you born?_____________________ 
 
24.   What is your gender?  (Please check one) 
 
             Male            Female         
 
25.  What is the highest level of formal schooling you have completed?  (Please check one) 
 
             Less than high school                    Some college             Graduate or professional degree 
   
       Some high school                          Two-year college  
    
       High school graduate                    Four-year college                               
 
26.  What is your race/ethnicity?  (Please check all that apply, otherwise leave blank) 
 
             American Indian or Alaska Native                    Hawaiian or Pacific Islander            Other 
  
       Asian                                                                  Hispanic or Latino/Latina                               
    
       Black or African American                                White                               
 
27.  Which category best describes your total household income in U.S. dollars, during 2009 before taxes?   
 (Please check one) 
 
             Less than $24,999                    $50,000 to $74,999            $150,000 to $199,999 
  
       $25,000 to $34,999                   $75,000 to $99,999                      $200,000 or more                                      
    










Thank you for your help!  The information you shared benefits the management of Kenai Fjords National 





























Lake Hartwell – U.S. Army Corps of Engineers 











Conducted by Clemson University’s  
Department of Parks, Recreation, and Tourism Management 
 
For Administrator Use: 
 




1.  Which site(s) did you use today, and how many times, including today, have you visited these site(s) in the past year? 
               
Site Visited today Number of times visited in the last year 
Twin Lakes Boat Ramp   
Twin Lakes Campground   
Twin Lakes Picnic/Swimming Area or Fishing Pier   
Oconee Point Boat Ramp   
Oconee Point Campground   
    
 
2.  How many nights did you camp at this site? _______________________ 
 
3.   How did you discover or learn about the site you visited today?  (For example, word of mouth, internet, etc.) 
 
 __________________________________________________________________________________________ 
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4.  How many people, including you, are in your personal group today?__________ 
 
  4b. How many are children (under 18)? _________ 
       
5.  How many times in the last year did you visit Lake Hartwell?___________ 
 
6.  Approximately, how many total times (all years) have you visited Lake Hartwell?___________ 
 
7.  How many years have you visited Lake Hartwell at least once?_____________ 
 




















(used for camping reservations) 
NA 1 2 3 4 5 
www.uscae.army.mil/lakes/hartwell 
(U.S. Army Corps of Engineers 
Homepage about Lake Hartwell) 
NA  1 2 3 4 5 
 
 
9.  Please answer the following questions. (Please circle one for each row) 
 
Question No Yes  
Did you use the Army Corps of Engineers Homepage after April 2010? 1 2 
Do you own property (land and/or house) bordering Lake Hartwell? 1 2 
Do you use a private boat dock on Lake Hartwell? 1 2 
 
 
10.  Please check the items that you wish were available at the site you visited today.  (Please check all that apply) 
 
             Boat rentals                    Non-alcoholic drinks for sale            Primitive campsites 
   
       Firewood for sale           Laundry facilities                                Snacks for sale          
    
       Ice for sale                      Other: _______________________________________________________                   
 
 






















12.  Please rate your agreement with the following statements. (Please circle one for each row) 
 





     
Completely 
agree 
an increase in the exposed 
dirt/mud along Lake 
Hartwell’s shoreline 
1 2 3 4 5 6 7 
more boats and docks resting 
on dirt/mud than in past 
years 
1 2 3 4 5 6 7 
low water levels in Lake 
Hartwell  
1 2 3 4 5 6 7 
some boat ramps closed due 
to low water levels  
1 2 3 4 5 6 7 
that Lake Hartwell 
experienced record low lake 
levels 




13.  Please rate your agreement with the following statements.   (Please circle one each row) 
 
“I  AM CONCERNED ABOUT THE INFLUENCE OF DROUGHT AT LAKE HARTWELL BECAUSE 





     
Completely 
agree 
me 1 2 3 4 5 6 7 
my lifestyle 1 2 3 4 5 6 7 
my future 1 2 3 4 5 6 7 
my health  1 2 3 4 5 6 7 
        
children 1 2 3 4 5 6 7 
all people 1 2 3 4 5 6 7 
future generations 1 2 3 4 5 6 7 
people in the community 1 2 3 4 5 6 7 
        
animals 1 2 3 4 5 6 7 
plants  1 2 3 4 5 6 7 
aquatic life 1 2 3 4 5 6 7 




14.  Please rate your agreement with the following statements. (Please circle one for each row) 
 
“IF WATER LEVELS IN LAKE HARTWELL DECREASE DUE TO DROUGHT, I THINK CITIZENS 




15.  Your answers to the following statements will help us understand your relationship with Lake Hartwell.  Please rate 





     
Completely 
agree 
I could draw a rough map 
of Lake Hartwell. 
1 2 3 4 5 6 7 
I have been to Lake 
Hartwell many times and I 
am quite familiar with it. 
1 2 3 4 5 6 7 
I know Lake Hartwell like 
the back of my hand. 
1 2 3 4 5 6 7 
I feel connected to Lake 
Hartwell. 
1 2 3 4 5 6 7 
When I am at Lake 
Hartwell, I feel part of it. 
1 2 3 4 5 6 7 
I feel like I belong at Lake 
Hartwell. 
1 2 3 4 5 6 7 
I feel very attached to Lake 
Hartwell. 
1 2 3 4 5 6 7 
Lake Hartwell means a 
great deal to me. 
1 2 3 4 5 6 7 
I identify strongly with 
Lake Hartwell. 
1 2 3 4 5 6 7 
Using Lake Hartwell is 
more important to me than 
using any other Lake. 
1 2 3 4 5 6 7 
I would not substitute any 
other lake for Lake 
Hartwell. 









(flowers, garden, plants, 
lawn, etc.) 
1 2 3 4 5 6 7 
 cleaning decks, walkways, 
or other hard surfaces 
1 2 3 4 5 6 7 
washing possessions (car, 
boat, etc.) 
1 2 3 4 5 6 7 
bathing (showers, baths, 
etc.) 
1 2 3 4 5 6 7 
washing household items 
(dishes, floor, etc.) 






     
Completely 
agree 
I get more satisfaction out 
of using Lake Hartwell than 
from using any other lake. 
1 2 3 4 5 6 7 
The only lake that I desire 
to use is Lake Hartwell. 
1 2 3 4 5 6 7 
I rarely, if ever, use any 
lake other than Lake 
Hartwell. 
1 2 3 4 5 6 7 
I consider only Lake 
Hartwell when I engage in 
lake recreation. 
1 2 3 4 5 6 7 
 
 
16.   Please rate your agreement with the following statements. 
 
17.   How important are the following to your visit to Lake Hartwell? 
 







     
Completely 
agree 
Global climate change is 
happening 
1 2 3 4 5 6 7 
Global climate change is at 
least partially caused by 
human actions 





     
Extremely 
important 
Habitat for aquatic life 
(fish, vegetation, etc.) 
1 2 3 4 5 6 7 
Water level 1 2 3 4 5 6 7 





     
Extremely 
vulnerable 
Habitat for aquatic life 
(fish, vegetation, etc.) 
1 2 3 4 5 6 7 
Water level 1 2 3 4 5 6 7 
Air temperature 1 2 3 4 5 6 7 
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19.  How much do you think the following Lake Hartwell features have been influenced by global climate change? 
 
 
20.  Please rate your agreement with the following statements. (Please circle one for each row) 
 





     
Completely 
agree 
The temperature of the ocean 
is increasing 
1 2 3 4 5 6 7 
The areas affected by 
drought are increasing 
1 2 3 4 5 6 7 
Air temperature is increasing 1 2 3 4 5 6 7 
Permanently frozen soil in 
the arctic is thawing 
1 2 3 4 5 6 7 
Mountain environments are 
losing snow 
1 2 3 4 5 6 7 
The number of flooding 
events are increasing 
1 2 3 4 5 6 7 
Sea level is rising 1 2 3 4 5 6 7 
The amount of ocean ice is 
decreasing 
1 2 3 4 5 6 7 
 
21.  Please rate your agreement with the following statements. (Please circle one for each row) 
 





     
Completely 
agree 
Clear cutting of forests 1 2 3 4 5 6 7 
Driving gas powered 
automobiles 
1 2 3 4 5 6 7 
Burning fossil fuels, such as 
oil and coal 






     
Extremely 
influenced 
Habitat for aquatic life 
(fish, vegetation, etc.) 
1 2 3 4 5 6 7 
Water level 1 2 3 4 5 6 7 






     
Completely 
agree 
Airplane travel 1 2 3 4 5 6 7 
Pollution from factories 1 2 3 4 5 6 7 
Clearing land for human use 1 2 3 4 5 6 7 
 






23.  Please indicate which activities you participated in during your visit by checking how important that activity was to 

















Attend a Clemson event 
 
Which Clemson event 
_____________________________ 
 
NA 1 2 3 4 5 
Boating or fishing at NIGHT NA 1 2 3 4 5 
Boating with a motor NA 1 2 3 4 5 
Boating by human power 
(canoeing, kayaking, etc.) 
NA 1 2 3 4 5 
Camping in an RV or pop-up 
camper 
NA 1 2 3 4 5 
Camping in a tent NA 1 2 3 4 5 
Fishing from a boat NA 1 2 3 4 5 
Fishing from shore, dock/pier NA 1 2 3 4 5 
Group function (family reunion, 
wedding, church event, etc.) 













24.  Which number campsite did you use?   Campsite number:  __________  
 
25.  Rate your satisfaction with the following items about the conditions of your campsite. 
 
           
 


















Campground lighting was too bright. 1 2 3 4 5 6 7 
Lights from other campers interfered with my 
desired camping activities (including sleep). 
1 2 3 4 5 6 7 
I was satisfied with the location of the 
campground’s lighting. 
1 2 3 4 5 6 7 
I was satisfied with the brightness of the 
campground’s lighting. 
1 2 3 4 5 6 7 
I was satisfied with the degree of brightness 
of my campsite. 
1 2 3 4 5 6 7 
The campground’s lighting added to my 
feeling of safety. 
1 2 3 4 5 6 7 


















Amount of ground cover 1 2 3 4 5 6 7 
Amount of parking 1 2 3 4 5 6 7 
Amount of shade 1 2 3 4 5 6 7 
Amount of vegetation 
between sites 
1 2 3 4 5 6 7 
Cleanliness 1 2 3 4 5 6 7 
Distance from other 
campsites 
1 2 3 4 5 6 7 
Distance from restrooms 1 2 3 4 5 6 7 
Drinking water access 1 2 3 4 5 6 7 
Electricity access 1 2 3 4 5 6 7 
Fees paid for use 1 2 3 4 5 6 7 
Quality of fire ring 1 2 3 4 5 6 7 
Reservation policies 1 2 3 4 5 6 7 
Size of campsite 1 2 3 4 5 6 7 
Trash disposal access 1 2 3 4 5 6 7 
Type of ground cover in 
tent pad area 
1 2 3 4 5 6 7 
Views of pleasing scenery 
from campsite 
1 2 3 4 5 6 7 
Views of night sky and 
stars 
1 2 3 4 5 6 7 
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27.  If you used a restroom/shower facility IN THE CAMPGROUND during your visit, rate your satisfaction with the 


















Availability of hand 
soap/sanitizer 
1 2 3 4 5 6 7 
Availability of hot 
water 
1 2 3 4 5 6 7 
Availability of coat 
hooks to hang towels, 
clothes, etc. 
1 2 3 4 5 6 7 
Availability of toilet 
paper 
1 2 3 4 5 6 7 
Brightness of interior 
lighting 
1 2 3 4 5 6 7 
General cleanliness 1 2 3 4 5 6 7 
Enough room for 
assisting family 
members or friends 
1 2 3 4 5 6 7 
Handicap accessible 1 2 3 4 5 6 7 
Number of showers 1 2 3 4 5 6 7 
Number of toilets 1 2 3 4 5 6 7 
Privacy 1 2 3 4 5 6 7 
Smell/scent 1 2 3 4 5 6 7 




28.  If you used this site’s swimming area, rate your satisfaction with the following items.    


















Access to trash disposal 1 2 3 4 5 6 7 
Amount of parking 1 2 3 4 5 6 7 
Amount of sand 1 2 3 4 5 6 7 
Amount of space 1 2 3 4 5 6 7 
Amount of water 1 2 3 4 5 6 7 
Cleanliness of 
beach/sand 
1 2 3 4 5 6 7 
General cleanliness of 
entire swimming area  
1 2 3 4 5 6 7 
Fees paid for use 1 2 3 4 5 6 7 






29.  If you used a boat ramp during your visit, rate your satisfaction with the following items.    


















Access to loading dock 
from land 
1 2 3 4 5 6 7 
Amount of parking 1 2 3 4 5 6 7 
Depth of water at the 
end of the ramp 
1 2 3 4 5 6 7 
Length of the ramp 1 2 3 4 5 6 7 
Number of lanes on 
ramp to launch boat 
1 2 3 4 5 6 7 
Steepness of the ramp 1 2 3 4 5 6 7 
Waiting time to use the 
ramp 
1 2 3 4 5 6 7 
Width of the ramp 1 2 3 4 5 6 7 
 
 
30.  Please rate your satisfaction with the following items about the Army Corps of Engineers staff or volunteers.    


















Appearance 1 2 3 4 5 6 7 
Availability 1 2 3 4 5 6 7 
Consistent enforcement 
of rules  
1 2 3 4 5 6 7 
Helpfulness 1 2 3 4 5 6 7 
Friendliness 1 2 3 4 5 6 7 
Knowledge 1 2 3 4 5 6 7 
Professionalism 1 2 3 4 5 6 7 
 
 
31.  What are the three things you would like to ask the managers of this site to change? 
 
  ___________________________________________________________________________________________ 
 
  ___________________________________________________________________________________________ 
 
  ___________________________________________________________________________________________ 
 
32.  What is your zip code?  ________________________ 
 
33.  In what year were you born?_____________________ 
 
34.   What is your gender? (Please check one) 
 





35.  What is the highest level of formal schooling you have completed? (Please check one) 
 
             Less than high school                    Some college             Graduate or professional degree 
   
       Some high school                          Two-year college  
    
       High school graduate                    Four-year college                               
 
36.  What is your race/ethnicity? (Please check all that apply) 
 
             American Indian or Alaska Native                    Hawaiian or Pacific Islander            Other 
  
       Asian                                                                  Hispanic or Latino/Latina                               
    
       Black or African American                                White                               
 
37.  Which category best describes your total household income in 2008 before taxes? (Please check one) 
 
             Less than $24,999                    $50,000 to $74,999            $150,000 to $199,999 
  
       $25,000 to $34,999                   $75,000 to $99,999                      $200,000 or more                                      
    
       $35,000 to $49,999                   $100,000 t $149,999                    Do not wish to answer                                     
 
 


















Thank you for your help!  The information you shared benefits the management of these sites on Lake 
Hartwell and other recreational lakes in North America. 
 























Quantitative instrument for the Wind Energy Study - Georgetown 
 
Opinions about Potential Offshore Wind Energy  
in the Georgetown Coastal Area (South Carolina) 
 
 








After you complete this questionnaire, please return it to the field researcher 
 
All responses are confidential 
Thank you for your cooperation 
 
 
This study is conducted by: 
 
      
    
            
 Researcher Use Only: 
 
 




Please review the map prior to answering the questions in this survey.  The questions in this survey focus 
on the shoreline and waters in, and near, the Georgetown, SC area.  This includes city areas, beaches, 
intercoastal waters, and off shore waters, and is outlined in red on the map provided by the field 
researcher.  This outlined area is referred to throughout the survey as the “Georgetown coastal area” or 
simply as the “area.”   
 
1.  Please tell us about your past use history of the Georgetown coastal area.  The term “coastal recreation 
activities” refers to the recreation-based activities you do in the Georgetown coastal area (for example, fishing, 
viewing the ocean, swimming, general beach use, boating, etc.): 
 
 a. Including today, how many days in the last month (30 days) have you used the Georgetown coastal 
 area for coastal recreation activities?___________ 
 
 b. Including today, how many days in the last year (12 months) have you used the Georgetown coastal 
 area for coastal recreation activities?___________ 
 
 c. Including today, how many years (total) have you used the Georgetown coastal area at  least once for 
 coastal recreation activities?_____________ 
 
2.  We would like to know more about you and the Georgetown coastal area (referred to below as the “area” or 





     
Completely 
agree 
This area is very special to me  -3 -2 -1 0 1 2 3 
I am very attached to this area  -3 -2 -1 0 1 2 3 
I identify strongly with this area -3 -2 -1 0 1 2 3 
This area means a great deal to me -3 -2 -1 0 1 2 3 
This area is the best place for the coastal 
recreation activities I like to do 
-3 -2 -1 0 1 2 3 
I enjoy doing coastal recreation activities in this 
area more than in any other location 
-3 -2 -1 0 1 2 3 
Participating in coastal recreation activities in the 
Georgetown coastal area is more important to me 
than doing them in any other area 
-3 -2 -1 0 1 2 3 
No other place can compare to this area for the 
types of coastal recreation activities I do 
-3 -2 -1 0 1 2 3 
The people in this area are very important to me -3 -2 -1 0 1 2 3 
I have a lot of ties with the people in this area -3 -2 -1 0 1 2 3 
Many of my friends and/or family are in this area -3 -2 -1 0 1 2 3 




The purpose of the remaining questions in this survey is to understand people’s opinions about potential 
offshore wind energy in the Georgetown coastal area.  A small number of wind turbines are being considered 
for the feasibility of placement in the waters near Georgetown, SC.  Each turbine would potentially extend 300 
feet above the water’s surface.  Although the exact placement of these turbines has not yet been determined, the 
turbines near Georgetown would potentially be located approximately 3 miles from shore.  Please refer to the 
provided map when answering questions about the “Georgetown Coastal Area.”  Your answers are extremely 
important and will help others understand your views regarding this topic.  
 
3.  The list below represents reasons that some people support offshore wind energy.  Please tell us if these are 
reasons that you support offshore wind energy in the Georgetown coastal area.  (circle one number for each 
row) 
 
“I SUPPORT OFF SHORE WIND ENERGY IN THE GEORGETOWN COASTAL AREA BECAUSE I 





     
Completely 
agree 
Improve the local economy (more jobs, 
new businesses, increase property values) 
-3 -2 -1 0 1 2 3 
Give the area a positive reputation (new 
reason to visit, be a green energy leader) 
-3 -2 -1 0 1 2 3 
Increase energy independence (from 
foreign sources, produce own energy) 
-3 -2 -1 0 1 2 3 
Help the environment (prevent pollution, 
decrease reliance on fossil fuels) 
-3 -2 -1 0 1 2 3 
Improve the marine habitat for fish 
(attract fish, improve recreational fishing) 
-3 -2 -1 0 1 2 3 
Benefit future generations (help the 
community into the future) 
-3 -2 -1 0 1 2 3 
Bring new people to the area to live 
and/or visit 
-3 -2 -1 0 1 2 3 
 
4.  Are there any additional reasons that you support offshore wind energy in the Georgetown area? (please 
check one) 








5.  The list below represents reasons that some people oppose offshore wind energy.  Please tell us if these are 
reasons that you oppose offshore wind energy in the Georgetown coastal area by responding to the following 
statement. (circle one number for each row) 
 
“I OPPOSE OFFSHORE WIND ENERGY IN THE GEORGETOWN COASTAL AREA BECAUSE I 





     
Completely 
agree 
Harm the area’s economy (job loss, repel new 
businesses, decrease property values) 
-3 -2 -1 0 1 2 3 
Decrease the scenic and natural beauty (harm 
ocean views, be a visual eye-sore) 
-3 -2 -1 0 1 2 3 
Ultimately, not be as productive as promised 
(only produce when wind is blowing, not meet 
energy demands) 
-3 -2 -1 0 1 2 3 
Negatively influence the marine environment 
(harm animals/plants, influence natural cycles) 
-3 -2 -1 0 1 2 3 
Drive visitors and residents away from the area -3 -2 -1 0 1 2 3 
Bring too many new people to the area to live or 
visit 
-3 -2 -1 0 1 2 3 
 
6.  Are there any additional reasons that you oppose offshore wind energy in the Georgetown coastal area? 
(please check one) 





7.  Please tell us how likely you are to take these actions to support or oppose offshore wind energy in the 
Georgetown coastal area. (circle one number for each row) 
 
 








I am NOT likely 
to perform this 
action at all in 










Attend a public meeting  3 2 1 0 1 2 3 
Donate or invest money 3 2 1 0 1 2 3 
Pay for higher energy costs 3 2 1 0 1 2 3 
Sign a petition  3 2 1 0 1 2 3 













I am NOT likely 
to perform this 
action at all in 










Write an opinion article in 
the newspaper or internet 
3 2 1 0 1 2 3 
Write a letter or email to a 
public official 
3 2 1 0 1 2 3 
Volunteer time 3 2 1 0 1 2 3 
Vote in a formal election 3 2 1 0 1 2 3 
 
8.  Please tell us how interested you are in these wind energy related activities in the Georgetown coastal area.  











Attend an educational program about 
wind energy 
-3 -2 -1 0 1 2 3  
Fish near wind turbines -3 -2 -1 0 1 2 3  
Go on a boat ride to view and tour 
offshore wind turbines 
-3 -2 -1 0 1 2 3  
Go to a wind energy museum  -3 -2 -1 0 1 2 3  
Eat at a local restaurant or stay in lodging 
(hotel, etc.) that uses wind energy 
-3 -2 -1 0 1 2 3  
Scuba dive near wind turbines -3 -2 -1 0 1 2 3  
 
9.  Please rate your agreement with the following statements.  (circle one number for each row) 
 






     
Completely 
agree 
Buy property (or buy more property) in the 
Georgetown coastal area 
-3 -2 -1 0 1 2 3 
Stop using the coastal recreation resources in 
the Georgetown coastal area 
-3 -2 -1 0 1 2 3 
Use the coastal recreation resources in the 
Georgetown coastal area LESS often 
-3 -2 -1 0 1 2 3 
Use the coastal recreation resources in the 
Georgetown coastal area MORE often 




Some people have different opinions about global climate change and whether it is actually happening, or if 
global climate change is caused partially by human actions.  We are interested in knowing what you think. 
 
 
10.  Please tell us what you think by circling your level of agreement with the following statements.  (circle one 
number for each row) 
 





     
Completely 
agree 
The temperature of the ocean is increasing -3 -2 -1 0 1 2 3 
The areas affected by drought are increasing -3 -2 -1 0 1 2 3 
Air temperature is increasing -3 -2 -1 0 1 2 3 
Permanently frozen soil in the arctic is now 
thawing 
-3 -2 -1 0 1 2 3 
Mountain environments are losing snow -3 -2 -1 0 1 2 3 
The number of flooding events are increasing -3 -2 -1 0 1 2 3 
Sea level is rising -3 -2 -1 0 1 2 3 
The amount of ocean ice is decreasing -3 -2 -1 0 1 2 3 
 
11.  Please tell us what you think by circling your level of agreement with the following statements.  (circle one 
number for each row)  
 






     
Completely 
agree 
Clear cutting of forests -3 -2 -1 0 1 2 3 
Driving gas powered automobiles -3 -2 -1 0 1 2 3 
Burning fossil fuels, such as oil and coal -3 -2 -1 0 1 2 3 
Airplane travel -3 -2 -1 0 1 2 3 
Pollution from factories -3 -2 -1 0 1 2 3 












12.  Have you visited the onshore wind turbine at Oceanfront Park in the city of North Myrtle Beach?   
           
    No              Yes    Don’t know 
 
13.  Do you live in the United States?  (check one) 
  
  Yes.  What is your U.S. zip code?  ______________________________________ 
 
  No.  What country do you live in? __________________________________   
 
14.  In what year were you born?_____________________ 
 
15.   What is your gender?  (check one) 
 
             Male            Female         
 
16.  What is the highest level of formal schooling you have completed?  (check one) 
 
  Less than high school    Some college    Four-year college graduate 
  Some high school   Two-year college graduate   Graduate or professional degree 
  High school graduate   
 
17.  What is your race/ethnicity?  (check all that apply) 
 
  American Indian or Alaska Native    Hawaiian or Pacific Islander   White 
  Asian   Hispanic or Latino/Latina   Other 
  Black or African American   
 
18.  Which category best describes your total household income in U.S. dollars during 2010 before taxes?  
 (check one) 
 
  Less than $24,999   $50,000 to $74,999            $150,000 to $199,999 
  $25,000 to $34,999                    $75,000 to $99,999                       $200,000 or more                                      




Quantitative instrument for the Wind Energy Study – N. Myrtle Beach 
 
Opinions about Potential Offshore Wind Energy  
in the North Myrtle Beach Coastal Area (South Carolina) 
 
 








After you complete this questionnaire, please return it to the field researcher 
 
All responses are confidential 
Thank you for your cooperation 
 
 




            
 Researcher Use Only: 
 
 





Please review the map prior to answering the questions in this survey.  The questions in this survey focus 
on the shoreline and waters in, and near, the North Myrtle Beach, SC and Little River, SC area.  This 
includes city areas, beaches, intercoastal waters, and off shore waters, and is outlined in red on the map 
provided by the field researcher.  This outlined area is referred to throughout the survey as the “North 
Myrtle Beach coastal area” or simply as the “area.”   
 
1.  Please tell us about your past use history of the North Myrtle Beach coastal area.  The term “coastal 
recreation activities” refers to the recreation-based activities you do in the North Myrtle Beach coastal area (for 
example, fishing, viewing the ocean, swimming, general beach use, boating, etc.): 
 
 a. Including today, how many days in the last month (30 days) have you used the North Myrtle Beach 
 Coastal area for coastal recreation activities?___________ 
 
 b. Including today, how many days in the last year (12 months) have you used the North Myrtle Beach 
 coastal area for coastal recreation activities?___________ 
 
 c. Including today, how many years (total) have you used the North Myrtle Beach coastal area at least 
 once for coastal recreation activities?_____________ 
 
2.  We would like to know more about you and the North Myrtle Beach coastal area (referred to below as the 





     
Completely 
agree 
This area is very special to me  -3 -2 -1 0 1 2 3 
I am very attached to this area  -3 -2 -1 0 1 2 3 
I identify strongly with this area -3 -2 -1 0 1 2 3 
This area means a great deal to me -3 -2 -1 0 1 2 3 
This area is the best place for the coastal 
recreation activities I like to do 
-3 -2 -1 0 1 2 3 
I enjoy doing coastal recreation activities in this 
area more than in any other location 
-3 -2 -1 0 1 2 3 
Participating in coastal recreation activities in the 
North Myrtle Beach coastal area is more 
important to me than doing them in any other area 
-3 -2 -1 0 1 2 3 
No other place can compare to this area for the 
types of coastal recreation activities I do 
-3 -2 -1 0 1 2 3 
The people in this area are very important to me -3 -2 -1 0 1 2 3 
I have a lot of ties with the people in this area -3 -2 -1 0 1 2 3 
Many of my friends and/or family are in this area -3 -2 -1 0 1 2 3 





The purpose of the remaining questions in this survey is to understand people’s opinions about potential 
offshore wind energy in the North Myrtle Beach coastal area.  A small number of wind turbines are 
being considered for the feasibility of placement in the waters near North Myrtle Beach/Little River, SC.  Each 
turbine would potentially extend 300 feet above the water’s surface.  Although the exact placement of these 
turbines has not yet been determined, the turbines near North Myrtle Beach/Little River would potentially be 
located within federal waters, which are 4 or more miles from shore.  Please refer to the provided map when 
answering questions about the “North Myrtle Beach Coastal Area.”  Your answers are extremely important and 
will help others understand your views regarding this topic.  
 
3.  The list below represents reasons that some people support offshore wind energy.  Please tell us if these are 
reasons that you support offshore wind energy in the North Myrtle Beach coastal area.  (circle one number for 
each row) 
 
“I SUPPORT OFF SHORE WIND ENERGY IN NORTH MYRTLE BEACH COASTAL AREA 





     
Completely 
agree 
Improve the local economy (more jobs, 
new businesses, increase property values) 
-3 -2 -1 0 1 2 3 
Give the area a positive reputation (new 
reason to visit, be a green energy leader) 
-3 -2 -1 0 1 2 3 
Increase energy independence (from 
foreign sources, produce own energy) 
-3 -2 -1 0 1 2 3 
Help the environment (prevent pollution, 
decrease reliance on fossil fuels) 
-3 -2 -1 0 1 2 3 
Improve the marine habitat for fish 
(attract fish, improve recreational fishing) 
-3 -2 -1 0 1 2 3 
Benefit future generations (help the 
community into the future) 
-3 -2 -1 0 1 2 3 
Bring new people to the area to live 
and/or visit 
-3 -2 -1 0 1 2 3 
 
4.  Are there any additional reasons that you support offshore wind energy in the North Myrtle Beach area? 
(please check one) 






5.  The list below represents reasons that some people oppose offshore wind energy.  Please tell us if these are 
reasons that you oppose offshore wind energy in the North Myrtle Beach coastal area by responding to the 
following statement. (circle one number for each row) 
 
“I OPPOSE OFFSHORE WIND ENERGY IN THE NORTH MYRTLE BEACH COASTAL AREA 





     
Completely 
agree 
Harm the area’s economy (job loss, repel new 
businesses, decrease property values) 
-3 -2 -1 0 1 2 3 
Decrease the scenic and natural beauty (harm 
ocean views, be a visual eye-sore) 
-3 -2 -1 0 1 2 3 
Ultimately, not be as productive as promised 
(only produce when wind is blowing, not meet 
energy demands) 
-3 -2 -1 0 1 2 3 
Negatively influence the marine environment 
(harm animals/plants, influence natural cycles) 
-3 -2 -1 0 1 2 3 
Drive visitors and residents away from the area -3 -2 -1 0 1 2 3 
Bring too many new people to the area to live or 
visit 
-3 -2 -1 0 1 2 3 
 
6.  Are there any additional reasons that you oppose offshore wind energy in the North Myrtle Beach coastal 
area? (please check one) 





7.  Please tell us how likely you are to take these actions to support or oppose offshore wind energy in the 
North Myrtle Beach coastal area. (circle one number for each row) 
 
 








I am NOT likely 
to perform this 
action at all in 










Attend a public meeting  3 2 1 0 1 2 3 
Donate or invest money 3 2 1 0 1 2 3 
Pay for higher energy costs 3 2 1 0 1 2 3 
Sign a petition  3 2 1 0 1 2 3 













I am NOT likely 
to perform this 
action at all in 










Write an opinion article in 
the newspaper or internet 
3 2 1 0 1 2 3 
Write a letter or email to a 
public official 
3 2 1 0 1 2 3 
Volunteer time 3 2 1 0 1 2 3 
Vote in a formal election 3 2 1 0 1 2 3 
 
8.  Please tell us how interested you are in these wind energy related activities in the North Myrtle Beach 












Attend an educational program about 
wind energy 
-3 -2 -1 0 1 2 3  
Fish near wind turbines -3 -2 -1 0 1 2 3  
Go on a boat ride to view and tour 
offshore wind turbines 
-3 -2 -1 0 1 2 3  
Go to a wind energy museum  -3 -2 -1 0 1 2 3  
Eat at a local restaurant or stay in lodging 
(hotel, etc.) that uses wind energy 
-3 -2 -1 0 1 2 3  
Scuba dive near wind turbines -3 -2 -1 0 1 2 3  
 
9.  Please rate your agreement with the following statements.  (circle one number for each row) 
 
“IF OFFSHORE WIND ENERGY WAS PRESENT IN THE NORTH MYRTLE BEACH COASTAL 





     
Completely 
agree 
Buy property (or buy more property) in the 
North Myrtle Beach Coastal area 
-3 -2 -1 0 1 2 3 
Stop using the coastal recreation resources in 
the North Myrtle Beach Coastal area  
-3 -2 -1 0 1 2 3 
Use the coastal recreation resources in the 
North Myrtle Beach coastal area LESS often 
-3 -2 -1 0 1 2 3 
Use the coastal recreation resources in the 
North Myrtle Beach coastal area MORE often 





Some people have different opinions about global climate change and whether it is actually happening, or if 
global climate change is caused partially by human actions.  We are interested in knowing what you think. 
 
 
10.  Please tell us what you think by circling your level of agreement with the following statements.  (circle one 
number for each row) 
 





     
Completely 
agree 
The temperature of the ocean is increasing -3 -2 -1 0 1 2 3 
The areas affected by drought are increasing -3 -2 -1 0 1 2 3 
Air temperature is increasing -3 -2 -1 0 1 2 3 
Permanently frozen soil in the arctic is now 
thawing 
-3 -2 -1 0 1 2 3 
Mountain environments are losing snow -3 -2 -1 0 1 2 3 
The number of flooding events are increasing -3 -2 -1 0 1 2 3 
Sea level is rising -3 -2 -1 0 1 2 3 
The amount of ocean ice is decreasing -3 -2 -1 0 1 2 3 
 
11.  Please tell us what you think by circling your level of agreement with the following statements.  (circle one 
number for each row)  
 






     
Completely 
agree 
Clear cutting of forests -3 -2 -1 0 1 2 3 
Driving gas powered automobiles -3 -2 -1 0 1 2 3 
Burning fossil fuels, such as oil and coal -3 -2 -1 0 1 2 3 
Airplane travel -3 -2 -1 0 1 2 3 
Pollution from factories -3 -2 -1 0 1 2 3 











12.  Have you visited the onshore wind turbine at Oceanfront Park in the city of North Myrtle Beach?   
           
    No              Yes    Don’t know 
 
13.  Do you live in the United States?  (check one) 
  
  Yes.  What is your U.S. zip code?  ______________________________________ 
 
  No.  What country do you live in? __________________________________   
 
14.  In what year were you born?_____________________ 
 
15.   What is your gender?  (check one) 
 
             Male            Female         
 
16.  What is the highest level of formal schooling you have completed?  (check one) 
 
  Less than high school    Some college    Four-year college graduate 
  Some high school   Two-year college graduate   Graduate or professional degree 
  High school graduate   
 
17.  What is your race/ethnicity?  (check all that apply) 
 
  American Indian or Alaska Native    Hawaiian or Pacific Islander   White 
  Asian   Hispanic or Latino/Latina   Other 
  Black or African American   
 
18.  Which category best describes your total household income in U.S. dollars during 2010 before taxes?  
 (check one) 
 
  Less than $24,999   $50,000 to $74,999            $150,000 to $199,999 
  $25,000 to $34,999                    $75,000 to $99,999                       $200,000 or more                                      
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